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2» OPINION €& 
OF 
His Highness SHRI VISAYADEVJI, Maharana Saheb of Dharampur, 
President, Bharateeya Sangeet Samitee, 





Mx, Firoze Fiamyeo has beon for years busy examining the traditions and 
technique of Jlindustani Music. He has published several books and aitialos 
on Hindustani music. He has recently pubhshed a hock entitled ‘Bharatya 
Shiuti-Swaia Raga Shastra’, Te has olassified 170 Ragas in this volume 
according to the ‘Muichana’ syatom, It 1¢ tine that he has thus attempted to 
simplify sn important problem of ‘Murchans’, He has devoted many yents of 
study and reseaich to prepare himself foi the work of which the present volume 
is the result, 

Té 1s indisputable that the probloms of the ‘Shiutis’ in Hindustani music 
do require intense study and tesenich, Students and exponents of music would, 
theiefuie, feel gioatly indebied to Ma. Fnoze Fiamjee for having in some 
measuies smoothed then path. ‘I'he present volume ought to be read and studied 
hy them, It will be to thai advantage, 

By onder, 
Sd/- B. J. MODY, 


Porsonal Assistant to 
Mahmann Saheb of Dhoiampur State, 
12th March 1980, 





w»y OPINION 
OF 
Rai Saheb H. L. VARMA, M.B.B., Deputy Commissioner, 
Balaghat, C.D, 





This is to eay, that T have known Pandit Firoze Finmjeo of Poona for 
some yeas. He has published a very laige number of books on Indian music 
and in some of them ha has satisfaotouly explained tho Scale and Slnuti. As 
icgaids the pioblem of Shiutis he must have devoted consideable labour in 
studying old books to comprehend thei: coricot significince, Le has advanoed 
the cause of Indian Music considerably by wilting tho books im easy language 
and notation, Tis labours in this direction desu ve 1ecognition, : 

Sdj- Il, L, VARMA, 
Rai Saheb, M.B.T., 
Balaghat, O.D, 
80-7-36,. 
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ex OPINION tix» 
of G. H. RANADE, Esqr., 
Professor of Physios, Willingdon College, 
— Sy Fe — 
Sangli, 28th March 1986, 

Mx, Birove Myamjeo of Poona is woll~known in these paris 
for his selfless and untiring endeavours in the causo of Indian 
Musio. ‘Till now he has publishod in three difforont languages 
several valuable books illustrating with ‘ Chijas', tho high 
traditions of the art of Indian music. In his present publication 
‘ Bharatya Shruti-Swara-Raga Shastra’ he has succeedad in 
making a, sound prosontation of tho scientific aspect of Indian 
mousic, 

The book is bound to be of great help to studonis of 
Indian Music especially in understanding the pros and cons 
of the Shruti problem. Due to the scanty internal evidence 
and the great distance of time between, the Shrati problem 
has always been a matlor of controversy. But this does not 
mean that it need be given up for ever, It isin this spirit 
that fresh interprotations are always welcome, 

My. Firoze Framjee is to be congratulated upon having 
published the present book giving a now and almost convincing 
interpretation of the Shruti rroblem, 

Yours truly, 
8a/-G. , RANADE, 
Professor of Physics, Willingdon College, 


ext OPINION Gy 


of ALI Janab RAJA MUHOMED NAWAB ALIKHAN, M. .0., 
Talukedar, Akbarpur, 
— Spice — 

Lucknow, 8rd March 1084, 

Dear Mr. Firoze, 
 Pleaso acceph my grateful thanks for the books on musio 
which you have sent me. Your zeal in the cause of musia is 
highly praiseworthy and I have no doubt that the Music-loving 
public will derive a great deal of pleasure and profit from your 

publications. 
Yours Sincorely, 
Sd/- NAWAB ALI KEAN, 


(3) 
Vital Need of General and Mass Education of 
Indian Music. 
——k KA 

Music is one of our unmixed legacies from our forefathers, 
It is the glory of the exceptionally high genius of our pre-anci: 
ent rishis, This is the only legacy pure and impolluted, unlike 
our other heritages, which have been influenced by alien forces 
working both internally and externally, If such a legacy is left 
to the dogs unheeded, uncared for and unnourished, there can 
not be any stronger proof of our degeneration so as to under— 
value things that influence our cultured life. 


The two-fold study (the practical and the theoretical or 
more precisely the Art and the Science ) should, therefore, be 
a matter of general and mass education is a platitude. Musie 
is not an isolated arias some seem to think. It forms a most 
necessary and important link in the great family of art, Its 
origin is to be looked for at the same source as that of others, 
its ideal functions are also the same, 


If it is desived that Musical tastes shall not remain the 
prerogative of some cultured few as it is the case now, but 
shall penetrate the real hearts of all, bath in tho interests. 
of the art and more so in the interest of the Indian culture, 
les me announce that it is only by making Music a compul- 
sory School or Collego subject or in short by inoluding it. | 
in our University courses we can surely mobilise the vital 
musical forces of our country and help in great measure the 
Cultural Advance of our people, Lei me in passing pay my 
homage and respects to the authorities of;certain Universities in 
India, who have tried to do something for the cause of Music by 
including it a8 a subject for academic career, though partially, 
Will the Indian Musical intelligentsia rise to the occasion ? 


ee 
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#23 Introductory Remarks. @ 

“It is highly deplorable‘that we have at present lost contact 
with the finest traditions of our anciont musicalart. If we 
hope to revive the truo spirit and technical perfection, and thus 
regain what our Indian music he unfortunately lost, the first 
thing new India badly needs to do, is:— 

. (1) To re-discover the unique basis upon which it was 
Built in days of yore. 

(2) To discard tho musical Scale of 12 Semi-tones 
prevalent in India and yelurn to the traditional Natural 
Scale of 22 Shrutis,—the fruit of the exceptionally high genius 
of our preancient rishis. 

(8) To determine the Shruti Intorvals, Fractional Ratios, 
Vibrations and Location dn tho speaking wire of all tho notes 
_ of our Shrati-Scale, ; 

(4) To determine the Shruti Intervals, Fractional Ratios 
and Vibrations of all the notes that are produced by Sa, Ma and 
Pa wires on the fixed frets of our Veona instrument, 

(6) To determine by: co-operation of voico and insta 
ment the Shruti ‘Intervals and Vibrations of tho Scalo-nolos 
‘of all the Ragas that are in genoral use to-day and classify 
them according to our traditional shastric Murchana, system, 

(6) To get rid of the prevalont kay—board crude musio- 
box ( better known as Harmonium ) founded on tho Westorn 
artificial scale of ‘Equal Temperament’ and xzeturn to the 
instruments atiuned to tho spirit of her own music, 

‘| (7) To croate real Well-oultured Artists and nob more 
Machine-like Mechanics, 

Remember, ‘No .nation can prevail in the struggle for 

existence which is. not scientifically equipped on 7 sides, ” 


x 


The afore-said long-ncodedl deficiency in the Indian musi«: 
eal art is supplied by this treatise. 
: Author. 


x« 
eet 
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A Very Perfect Form of Music 
must have 


A Very Perfect Scale. 
99 NE Ho 

Musical Scale ( from the Latin Scoala, a staircase or 
ladder ) i, ©. Musical Sound-ladder. A term denoting the 
series of sounds used in Musical compositions. 

The number of musical sounds (notes) producible, all 
differing in pitch, is theoretically infinite and practically very 
large, so that in a single octave a sensitive ear may distinguish 
50 to 100 different notes. But if we were to take a number 
of these at random (as some of our past and present writers 
have done), or if we were to slide by a continuous transition 
from one sound to another considerably distant from it, we 
should not make what we call ‘music.’ In order to do this, we 
must use only a certain small number of sounds forming & 
determined series that are actually used in musigal composi- 
tions, and differing from each other by well-defined steps or 
degrees. Such a series or succession of sounds is called a 
‘Soale,’ from its analogy with the steps of a ladder, Shortly 
put, by Musical Scale is meant the collection of all the notes of 
musical compositions of a nation, comprised between the funda: 
mental note and its octave, which succeed each other with a 
certain pre~established regularity. 

It ig unnecessary here to enter into the asthetical 
yeason for this. Is must suffice to state that all nations, 
at all times, who have made musio, have agread in adopting 
such a selection, although they have not always selected the 
game sories of sounds. A Musical Scale is always the product 
of the musical activity of a nation extending over a number 


of centuries, It is not established before music, bub it is deve- 
loped with it, 
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In modern Indian music, in ascending from the recognized 
tonic Sa to its octave above we cmploy, normally, a serics of 
seven steps of unequal height, called the diatonic scale, with the 
power of interposing certain intermediate chromatic steps in 
addition. It is an accepted rule im music that every note 
( whether diatonic or chromatic ) of the scale mush have concox 
dant harmonious relations to other notes, and in determining 
these, the relations to the tonic or keynoto aa the more 
important. 


Proceeding in this way, we should obtain a number of 
chromatic notes forming a considerable addition 1o the diatonic 
scale, Out of these chromatic notes, only those, that are 
actually sung and played in all the Ragas that arein general 
use today, are taken into consideration by the author in mtro- 
ducing a new diatonic scale by modulation, discarding tho rost. 
This modern revival, based entirelyon tho pre-anciont Bharate’s 
scale of seven Shuddha and two Kakli-Antar notes distributed 
among 22 Shrutis in the octave, is ono of the Intost simplifi- 
cations ever known in the history of Indian music and has the 
effect of advancing tho art to ® great extent, 


Tho Shruti system is the basis of ancient thoory, 'The 
‘Shruti’ is tho smallest porceptiblo difforence of pitch of 
unequal size i, 0, the Shruti is not a fixed unit, Tho octave is 
conceived as the sum-total of twonty-two such intervals. These 
twenty-two Shrutis have mathematical values and aro convor« 

“sant with the Intest theory of musical sounds and ratios, 
Unfortunately our ancient shastra-writers have scdulovaly — 
avoided applying mathematics to their seales. This avoidance 
of mathematics has caused the subject of the Indian scalo to 
be extremely obscure, and the extraordinary high-flown imagery 
used by subsequent scholars has vendered the unravolling of 
their system the more difficult. 
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It is no fault of the Western scholars if they formed wrong 
impressions about the Scientific value of our Indian musical 
scale and consequently about our music also, It is purely the 
foult of the subsequent writers who have misinterpreted the 
Shrati theory of ou ancient Shastra-writers. But to allow such 
wrong impréssions to stand permanently on record and to 
suffer them to prejudice the minds of the Western and Oriental 
scholars as to the rank, which the Indian Musical Scale should 
take in the scales of Music in vogue, is very unbecoming in 
those who take a pride in the name of Aryans and is not credi- 
table to the faculty of yesearch amongst us. The author, 
therefore has, after years of intensive effort and research, 
succeeded in solving the problem of the traditional Shruti 
theory and proved by concrete facts and accurate mathemati- 
cal figures in this treatise that the scale used by our modern 
musicians is the same as that expounded by Bharata in the 
early part of the sixth century A. D,.Thus the author has 
cleared up all the existing wrong impressions xegarding Indian 
scale with a view to restore it to the rank which 1 fully deser- 
ves in the Musical Scales of the world. As the study of the 
musical scales presents one of the most 1myportant and concise 
means of judging the musical state of a nation, the study of tho 
author's Shruti Scale will not fail to be a discovery in the 
matter of the high state of excellence achieved by India in 
this most artistic of arts, . 

The ancient Aryans originally cultivated music in connec- 
tion with the performance of sacred rites and ceremonies, 
Their music was called ‘ Margi Sangeet’ ( aif aaa). The note 
Nishada was tho first mote of the Saman scale. The note 
Shadaja means ‘bor of six’ and indicates that this note 
which has now become the common tonic, was the last to 
arise ina downward series. Margi Sangeet was confined to 
purposes of ritual and was sung in seven Shuddha notes only, 
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Afterwards two moro notes Kakli-Nishada and Antar-Gandhara 
‘were added by the sage Bharata, ‘Jatis’ have done duty for 
Ragas in those days, The practice of music ongendered in 
dua course a keen desire for a more pleasurable style im which 
the creative faculiy could find fullest oxprossion, Tt was then 
that musical improvisation on a given melody—themo came into 
‘vogue with the system of Ragas and Raginis, This music is 
Imown as ‘Desi Sangeet’ ( aar tit), Tho author's Natural 
Shruti Scale of 22 Tones in the octave is simply tho sum-tolal 
of all the notes that aro used in the prevalent 170 Ragas of 
Desi Sangeot. It is constructed not alone on the theorotica\. 
point of view like some past and present scholars, but also on 
the practical one, The author sincerely hopes that it will 
arouse an interest in Indian music amongst the nations of the 
‘West, so that. they may also have the benofit of having Indian 
Shruti tones, the want of which is so keenly felt in their music. 
Before concluding it will not be out of placo to mention 
here that thero is no difference of opinion as regards tho 
fundamental principles and laws followod by tho Scientists of 
the West and by our Shastra~writers of yoro in explaining the 
theory of Music and Musical Scales. From the study of this 
treatise it will easily be seen that our anciont Shastira—wrilers 
wore fully aware of the moro important laws of harmonics, of 
simple ratios, cf consonant and dissonant notes, and of other 
laws which have been tyeated of by all tho Sciontista of the 
Weat,before the latter havo commenced to troat of tho differont 
musical sonlos and their history. The interval betweon the 
Keynote and ils octave is very great; and it is simply beyond 
one’s reason to understand how accurately and exactly our 
pre-ancient Shastra-writers have followod the modom Western 
Scientific principles in introducing other motos in this 
long interval. How delicate and accurate must have been thoir 
organs of hoaring when they could reach so near the truth 
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unassisted by the paraphernalia of modern Science. The study 
of Harmonic series, to which our Shastva~writers attached great. 
importance, offered to them a good precedent. It is this natural 
progression of sound which forms the basis of the Indian 
melodic music. 

The scientific acoustic principles, embodied in the exqui- 
site Indian stringed instruments with their rich overtones, are 
a living testimony to the fact that ancient India knew the 
laws of sound and applied them to music. The Indian Veena 
instrument alone is sufficient evidence of the development to 
which the musical ari had attained even in those early days. 
Its existence in the same state of things, even down to the 
very details of the carving with which it is adorned, is a solid 
proof of its perfection which has stood the test of time. This 
goes to prove without any doubt that our’ music in the past 
was highly systematised and the system adopted was the best 
for its needs. I would even go farther and say that the system. 
adopted by our ancient Shastra-writers has been found suitable 
even for the classification and systematisation of all the modern 
Ragas, as will be quite evident from the study of this treatise. 
It is mainly the subsequent speculative minds who are solely 
responsible for the present grave deterioration in our most 
noble and ancient heritage of India. It now badly needs to be: 
revived with care and love, 


Notice 


The author has bought the copyright of the Marathi book~ 
let ‘ Matsarikruta Murohana ’ and of all the articles published 
in the Marathi ‘ Bharatya Sangeet’ magazine by Prof, G, B, 
Acharekar, hence reproduction in any language without:permis- 
sion of the author of this treatise is strictly forbidden, 
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Shruti-Soales, constructed on Theoretical Point of View only, 
haxe No Technical Yalua in Music. 


HBP HD+ 


As the traditional Shruti-scales of Bharate and Sarangdeva 
were unintelligible to the subsequent writers, some of them 
have worked out their own Shruti-scales as their fancies havo 
led them. As already stated, the number of nousical sounds in 
an ootave is theoretically infinite; consequently the number of 
the Shruti-scales can also be indefinitely great. All these 
Shyruti~-scales have no technical value whatever, unless it is 
definitely proved by genuine illustrations of various Raga~ 
scales that their each and every note is made use of in all the 
prevalent Ragas. Until this solid proof is forthcoming, those 
Shruti-scales avo not worth oven the cost of papor on which 
they ave printed. Theoretically they may be correct, but 
practically they are of no use whatever for tho study of the 
art. For this very reason they have nol como into force and 
have remained in their works discarded by tho musical intelli~ 
gentsia. 


From the study of this treatise it will be as clear as oryatal 
that each and every note of the author's Shruti-seale of 22 
Tones is made use of in all the modern 170 Ragas. All the 
Raga-scales avo givon with the Shruti intervals and vibrations 
of theix notes, which will onable the sludents to detormine 
their accurate pitch and samvadi ( concordant ) relationship, 
Tt is tho latest research, ever known in the history of Indian 
music, which has the offect of advancing the art to an incal- 
culable extent. 
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Note Signatures & Nomenclature. 


As this treatise is published specially for the benefit of 
Indian students, simple Indian notation signs are used for 
various chromatic notes. The ‘seven fundamental notes are 
printed in. bold types, 


As there isa very minute difference of 2 cents between 
Ati Atikomol and Atikomal notes, both are printed and distin- 
guished alike as Atikomal notes in this treatise, Tt is far more 
advisable to distinguish all the notes by their Shruti~sankhya— 
vachaka names than by the prevalent vague terms like Ati~ 
komal, Komal, Tivra, Tivratar, eto,. 


Complete accuracy in the intervals of four, three and two 
Shrutis would demand 4,08, 3.64 and 2.24, They are the Whole 
Tone, Minor Tone and Semi Tone respectively. 


Tt should be particularly born in mind that two consecutive 
Shratis, which are separated from each other by the smallest 
interval of 20 cents, ave always counted as one Shruti and also 
assume only one Shruti-name according to ow traditional 
Shasiric rule of ‘Shruti Satharna Prakar.’ The note on the 
second Shruti is the ‘Sankirna’ i, e, augmented or sharpened 
note of that on the first Shrati, Fall details will be found in 
the body of the work. 


For fuller details of the accompanying Shruti-scale please 
see charts No. 6 and 7 on page 46 and 48 ragpectively. 
Notes of the bigher octave ave printed with » dob above 


the notes (Sa, Ri, Ga, eto,) and those of the lower octave aro 
printed with a dot below the notes ( Sa, Ri, Ga otc.) in 
this treatise, Only three octaves are used in our vocal artistic 
music, 
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( Latest Research ) 
$¥ Natural Shruti-Scale of 22 Tones. 4 
— POIRIER 
Fundamental Scale of 7 Shuddha Notes, 
Notes — Sa, 4 Ri, 3 Ga, 2Ma, 4Pa, 4 Dha,3 Ni, 28a. 


Shruti Nos, — 4 7 9 1 417 20 22, 
Vibrations — 240, 270, 8300, 320, 860, 405, 450, 480, 


Seale of 7 Shuddha Notes including Sub-tones. 
Notes —Sa, Ri, Ri, Ri, Ri, Ga, Ga, Ga, S-Ga, 


Shruti Nos. — 2 2 8 4 6 6 7 F 
Vibrations 240, 2583, 256, 2662, 270, 284+, 288,800,303¢7, 


Notes — Ma, Ma, 8-Ma, Pa, Dba, ‘Dha, Dha, Dha, Ni, 
Shruti No.9 il 11 1B 16 15 16 7 18 
Vibrations—820, 3373, 3412, 360, 87933, 884, 400, 405,4962, 


Notes — Ni, Ni, S-Ni, Sa, 


Shruti Nos— 19 20 20 29, 
Vibrations — 432, 450, 4554, 480. 


Two Additional Sub—tones. 


(1) 25283 Sankirna Shruti ( Diminished Soft 
Semi-tone ) Ri on Shruti No, 1 


(2) 879s Sankima Shratile Dha on Shrutl No.14. 
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Musical Scales of Europe. 


A. brief history of the nousical scales at present in vogue 
in Europe will not be out of place bere for the information of 
my readers. 

In Europe they have, by the application of tho law of simple 
ratios and of the resultant notes, formed out of those, two 
scales called the Major Chord and the Minor Chord. Supposing 
the tonic note makes 240 vibrations per second, the vibrations 
of all the notes of both the chords will be as follows:-— 


Major Chord—240, 270, 300, 320, 860, 400, 460, 480, 
Minor Chord—240, 270, 288, 820, 360, 384, 482, 480, 


From the study of this treatiso it will be secon that the 
Major Chord is idontical with our modem Ma~-Grama Seale; 
while the Minor Chord corresponds with our Darbari Scale, 


These two porfect chords, tho Major and the Minor, form 
the-koystone of the musical system of Europe. Bub musio would 
be very poor if it were limited only to theso two chords and to 
the fow notes that compose them, Inordor to inoroase their 
resources and to acquire greater vigour and strength in the 
expression of their idoas, at the same time with a viow to 
diminish excessive number of notes and to render practical 
execution more easy, attempts towards the beginning of the 
sixteenth century were made to divide the five {ull tones D, BE, 
G, A and B of the Major Chord into ten half tones, thus for- 
ming the chromatic scale of 12 notes, or 18 including the uppor 
octave. Hence has arison the modern chromatic scale, according 
to what is called ‘Equal Temperament’ as represontcd by 
seven white and five bldck keys on the Koy-boards of the 
ordinary Piano, Organ, Harmonium, etc..According to this, the 
anusical scalo consists of twelve Semi-tones, each equal to a 
twelfth part of an octave, i.e, all the :twelve notes at oqui~ 
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distance from each other. The seven fundamental notes of 
this Temperate Scale, to say nothing of the five chrothatic 
notes, can be represented thus:i— 

240, 2692, 3023, 8202, 359%, 4032, 4632, 480. 

Tf this Temperate Scale be compared with the mathemati- 
cal Major Scale, it will be evident that, with the exception of 
the tonic note and its octave, none of the other notes coincide 
exactly, All the notes will appear somewhat modified to'a 
greater or less degree, The natural scale, therefore, is dread- 
fully abused and distorted. Its obvious defect is that certain 
harmonic combinations produced by its notes are slightly imper- 
fect and lose the satisfactory effect produced by harmonies 
perfectly in tune, Itis an admitted fact that whenever a 
chord is not in perfect tune, it gives riso to unpleasant heats 
which spoil the harmony. On the piano these beats are not ’ 
very perceptible, but on the organ and harmonium instruments 
with full, loud and sustained notes, they may be. recognized in 
a most unpleasant degree especially when they are frequent, ' 

For instance, au Indian musician sings ‘ alapa’ ( area ) 
of Yaman Raga with the accompaniment ot harmonium, which 
is ( unfortunately ) very popular among Indian musicians at 
present, As every musician knows, the note Ga is very promi- 
nent and is the final note of all the ‘Tauas’ ( at ) of the alapa 
of Yaman Raga, Now as soon as the musician commences to 
sing the three notes Ni, Ri, Ga of the very first part of the 
alapa and extends the note Ga, the defect in the corresponding 
note of the Temperate scale of the harmonium will be at once 
perceived by sensitive cars and will appear discordant, not - 
indeed loud enough to produce true dissonance, but sutficiently 
so to disturb the serene quiet and the transparency of a chord, 


It, therefore, goes to prove without any doubt that the 


Western key—board instruments, founded on tho artificial Tempe- 
rate :scale, are not suitable to the artistic melodic musio of 
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India, as there can be no melody without harmony. It is far 
advisable for the Western musicians also to abandon this aiti- 
ficial scale and return to the natural scale in which a moro 
- satisfactory solution of the great difficulties of musical execu- 
tion will be found than that furnished by tho Temperate scale, 
which simple though it may be, is too mde. Remember, thore’ 
can never be natural harmony in the music having an incom- 
plete scale of only twelve notes. The scale of 12 Semi-tones is 
ipso facto incomplete as will be seen from the study of this 
treatise, Suffice it to say that harmony of Indian musie, 
founded on the natural scale of 22 tones in the octave, is quite 
natural, while that of Western music, founded on the artificial 
scale of 12 Semi-tones, ia simply coarse and artificial, 


‘* All science as it grows towards perfection becomes 


mathematical in its ideas, ” 
eee pgm 


Significance of : 
Shruti Intervals And Vibrations of Notes. * 


The possible gradations of the pitch of musical sounds are 
infinite, but for the purposes of the art certain relative distances 
of height and lowness have to be’ definitely determined and 
ihaintained, ‘The sounds so chosen are the Notes of the system 

"and the distances between them arethe ‘intervals’, With 
“different objects in view, different intervals betweon the 
- sounds have been determined on, and various national scales 
present great diversities in this respect. 
‘In our. Indian scales various intervals of the notes have 
been determined on according to their Shruti values. These 
Shruti intervals play a most important part in ascertaining the 
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acourate pitch of the notes, The popular terms Atikomal, 
Komal, Tivra, Tivratar, etc., for the notes have no technical 
value whatever, a8 they are too vague to ascortain their exact 
pitch, Owing to this vital deficiency inthe scale-notes our 
musicians, though expert in their practical demonstrations, 
are unable to tell the accurate pitch of the notes they axe singing 
or producing on their instruments. With due respect to the 
profession I would go farther and say that majority of them do 
not know the accurate pitch of even the seven notes of our 
fundamental scale, let alone the various sub-tones, The practi- 
cal skill, they have acquired, is simply through blind imitation, 
purely relying upon the oral traditions and intonations ( lit. rise 
and fall in the musical pitch of the voice) bequeathed to 
them for generations. Unfortunately they have little or no 
knowledge of the physics of sound, intervals, vibrations, eto,. 
Their whole attention is directed mostly towards the technical 
side of the art, hence they seriously lack in the ssthetical 
side of music. One fact, however, cannot be left to be 
mentioned here to their credit that, in spite of the absence of 
a perfect scale, our musicians of note have atill preserved and 
protected the ancient plant from total annihilation, 


It will be evident from the number of vernacular and 
English treatises on ‘ Indian Music’ that are in vogue at 
present that their writers havo staked much ink and labour, 
also many of thelr valuable pages of their costly works simply 
in harping upon the construction and tuning of wires of Indian 
Veena, Sitar and other stringed instruments, but unfortunately 
not even one of them has attempted to state by Shruti 
intervals and vibrations the most crowning item of the exact 
motes that are produced by the Shadaja, Madhyama and - 
Panchama wires on the fixed frets of our stringed instruments, 
It is o clear proof that these authors hopelessly lacked in 
aufficient technical knowledge of these notes, otherwise they 
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would have cried halt before laying sacrilegious hands on 
Sarasvati by advocating the incomplete scale of 12 Semi-tones 
for Indian Music. From tho study of this treatise i) will be 
quite evident that thore isa world of difference botweon the 
notes that ave actually played daily by our musicians on tho 
stringed instzmmonts and tho twelve Semi-lones of tho scale of 
the modem authors. Tho zcalots of the incomplete scalo of 
12 Semi-tones should well remember that their scale may be 
suitable to our folk or street music of tho lowest ordor, but it is 
not at all advisable for tho classical artistic music of India. It, 
therefore, badly needs to bo discarded by all the students of 
Indian music from tho very initial slago of their study. Our 
Natural Shruti Scale of 22 Tones is the only scale that can 
purify our melody-modes and raise the status of this noble 
art in the domain of musio. 


Sound is the result of vibrations, which exis) in sounding 
‘bodies independently of the listoner. To a deaf man the 
vibration exisis but the sound docs not. Sound is produced in 
our ears and is theroforo subjective, but vibration is objective, 
‘The vibrations of tho common tonic Sa are fixed as 240 por 
second. Tho vibrations of all other notes of the scales are 
caloulated from the common tonic Sa according to thei Shrutt 
values, Although vibrations of notes may nob be of any uso to 
the vocalist or instrumentalist in tho course of his practical 
demonstrations, theoretically they are of vital importance for 
dotermining tho perfeot samvadi ( concordant ) relationship of 
all the notes of the Raga-scales. In absence of vibrations 
modern scholars have adopted a very fictitious method of 
picking out the Vadi ( prime) and its Samvyadi swara ( conso- 
nant ) simply from the prominence of cerlain notes in a Raga 
according fo their own personal choice and whims; consequently 
this imaginary procedure has obviouly resulted in inconsistenoy 
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and inaccuracy of the Vadi and Samvadi swaras of many 
Ragas as will be seen from the study of this treatise, 

It is also erroneous and misguiding to say that the fourth: 
and the fifth always stand in samvadi relationship with the 
Vadi note, This rule of consonance can not be applied to our 
scale of 22 Tones which comprises some sharpened notes also. 
For instance, a Sankirna Trishrutik (of 20 cents more than 
threo shrutis ) 4564 Nishada swara, although it is the fifth of 
Gandhara swaya, can not be in samvadi relationship with 800 
Trishrutik Gandhbara swara. The Iifth samvadi swara of 300 
Trishrutik Ga is always 800 x $ = 460 Trishrutik Ni. Similarly 
although Dhaivate swara is the fomth of Gandhara swara, 
there can not be samvadi relationship between 300 Trishrutil 
Ga and 405 Chatushrotik Dha, The fourth samvadi swara of 
800 Trishrutik Ga is always 800 x $= 400 Trishrutik Dha. 
Now we will take the instance of 266 Dwishrutik (of two 
shrutis, popularly known as Komal ) Ri, Phe fourth samvadi 
swara of 256 Dwishrutik Ri is always 266 x $ = 841} Sonkirna 
Ohatushrutil: ( of 20 cents more than four shrutis ) Ma, Now 
Madhyama swara is neither the fourth nor the fifth of Rishabha 
aware. It is the third note from Rishabha, Many more such 
instances can be quoted, but space does not allow us to add any 
more here. It must suffice to state that the modern authors’ 
established rule of the fourth and the fifth note from the Vadi 
being always Samvadi is simply indisoreat and misleading, 

It should be well remembered that, besides the prominence 
of any two notes ina Raga, the Vadi and its Samvadi note 
strictly demand 2 consonant interval of $ (2:3) or 4 (8:4) 
between them according to our traditional Shastric rule of 
Panchama-Bhava Samvad of 18 Shyutis and Madhyama—Bhava 
Samyvad of 9 Shrutis, This corisonant interval can be deter- 


mined only from the vibrations of the notes calculated from the 
‘tonic 210 Sa according to their Shruti values, 
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From the above it will, thorofore, be as clear as noon~day 
that the Shruti intervals and vibrations play a most impor. 
tant part in determining the accurate pitoh and samvadi rela~ 
tionship of all the notes of the Raga--scales. Notes without 
Shruti intervals and vibrations have no technical walue 
whatever in music. 


‘ Notes’ are the very foundation of music. If the found- 
tion itself is weak, the structure is bound to collapse, It is, 
therefore, the prime duty of all the students of Indian music to 
have a genuine theoretical knowledge of the Shruti intervals 
and vibrations of all the Raga notes, they axe singing or playing 
on the instruments, for attaining the highest perfection in tho 
art, Remember, New India wants real well--cultured artists 
and not mere machine-like mechanics. Bear well in mind also 
that ‘ Science and Art always ‘go hand in hand, ’ 


—— 


Some Distinguishing Features of the Shrutis 
3 of Indian Scale 


(1) The ‘ Shruti’ ig the smallest perecptible differones of 
pitch, 

(2) The number of Shrutis, all difforing in pitoh, is 
theoretically infinite and practically very largo, Out of thom, 
only those Shrutis, that ave actually sung and played in all 
the modern Ragas, are taken into consideration, discarding 
the rest, 


(8) The Shrutis are unequal in size, namely of 20, 22 and 
70 cents respectively, In other words the Shruti is not a fixed 
unié, as exroneously slated by some modorn authors, Should 
the Shruti be equal in size, the Natural character of tho Scab 
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notes will bo sadly affected. The living proof of this is the 
‘Western artilicial scale of ‘ Equal Temperament, ’ ; 

(4) The octave of the Indian scale is conceived ag the 
the sum-total of 22 such Shrutis of unequal size. This hag 
remained tho accepted number ever since, 

(5 ) These twenty-two Shrutis have mathematical values 
and ave conversant with the latesi theory of musical sounds 
and ratios, 


(6 ) The twenty-two Shratis form the foundation of the 
Natural and Chromatic intervals, and the fountain-head of all 
the Ragas which owe their origin to the different permutations 
of the intervals, 

(7) All the twenty-two Shrutis are capable of being used 
as ‘ swaras’ ( notes ) in various Ragas, Shrutis, actually used 
in the Raga, become swayas for that Raga, while those, not 
go used, remain shrutis only, 


(8) The afore-said three Shruti intervals of 20, 22 and 70 
cents as such remain only theoretical. They ave actually sung 
only as increments of other larger intervals, There is no case 
in any Raga where two swavas avo separated by any of tho 
afore-said Shruti intervals, 


(9) Two consecutive Shrutis, separated by tho smallest 
sinterval of 20 cents, are always counted as one Shruti and also 
assume only one Shruti-name according to the traditional 
shastric vole of ‘ Shruti Sadharana Prakar,’ ‘Full details are 
given in the next chapter. 


a ace, 
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Shruti Sadharana Prakar 


To explain more fully the chapter of‘ Shruti Sadharana 
Prakar’ of our ancient shastra-writers we will tako tho instance 
of an interval of four Shrutis ( Whole ‘Tono ) from the tonic 
240 Sa, 

In the diatonic scale there are three kinds of interval, 
namely of two, three and four Shrutis having tho frnctional 
vatios of 29 ( 112 cents, Semi Tone ), 79 (182 cents, Minor 
Tone ) and 2 ( 204 cents, Whole Tone ) respectively, According 
to these three diatonic intervals the following threo notes can 
be had from the tonic 240 Sa:— 

240 x 18 = 266 Dwishrutik (Semi Tono ) Ri on the second 

Shruti. > 
240 x 4 = 2662 Trishratik (Minor Tono ) Ri on tho third 
Shruti, 

240 x } = 270 Chatushrutik ( Wholo Tone) Ri on the 

fourth Shruti, 

The above threo notes from tha tonic 240 8a can bo 
arranged on their respoctive Shrutis as under:—— 

Notes — Sa, (Ri), Ri, Ri, Ri, 


Shruti Nos, -- 1 2 3 4 
Vibrations -- 240, ae 266%, 270, 
Frac: Ratios -- tix 82 x 34 =28 
Conts — 112 +70 4+ 92 = 904 


A glance at the above illustration will show that the 
interval between 240 Sa and 256 Ri is Dwishrutik ( 14 i. 0. 112 
cents ), while pc between 266 Ri and 270 Ri is Pagid ‘Dwish- 


rutik ( 22x $4=484 i.e. 92 cents ). 1 will, theroforo, bo evident 
that in an ipbarrel of four Shrutis the two Dwishrati intervals 
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are not equal in size, One is Dwishrutik (112 cents), while 
the other is Laghu Dwishrutik (92 cents), i. 6. less ( 112-99 ) 
20 cents than the Dwishruti interval, although this Laghu 
Dwishruti interval is also counted as ‘two’ Shrutis like 
the Dwishruti interval, As both the Dwishruti ( 14) and the 
Laghu Dwishrati ( #22 ) intervals are counted alike as ‘ two’ 
Shrutis, the difference of 20 cents between them is ‘Sadharana’ 
‘Le. common to both, as will clearly ba seen later on, 

Now counting ina reverse way from the Chatushrutik 270 
Ri, the following three notes can be had according to the three 
diatonic intervals:— 

270 + 28 = 2583 Laghu Dwishratik ( Soft Semi~tone ) Ri 
on the second Shruti from 270 Ri or from 
the tonic 240 Sa. 

Q70 + 49 = 243 Ri on the third Shruti from 270 Ri or on 
the first Shruti from the tonic 240 Sa. ( This 
248 Ri, being at a ‘ Shruti interval, ’ cannot 

be used as a ‘ swara ’ (note) with the tonic 
240 Sa). 
970 + 8 = 240 Tonic 8a on the fourth Shrati from 270 Ri 
The ie three notes can be arranged on their respective — 
Shrutis from the tonic 240 Saag under~ 


Notes—. Sa, Ri, Ri, Ri, Ri, 


Shruti Nos. — ee aes ae 
Vibrations— 240, 243, 2534, 2663, 270, 
Frac: Ratios. $3 $8 « 28x Sh = 2, 
Centis— 22 + 70 + Mn abe 
eae) Aaa Oi 


< glance at both the above illustrations will ‘show that. the 
Second Shruti is ‘Sadharana’ i. e, Common to both the 286 
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Dwishratik (Komal, Semi Sone) Ri and 26334 Taghu Dwish- 
xutik ( Ati Komal, Soft Semi ‘Lone ) Ri, This kind of two Shra- 


tis was called ‘ Shruti Sadhavana’ by our ancient Shata-writers, 
The interval bobween 256 Ri and 253% Ri is 256 + 2535 je 
2848 ie. 20 cents, It is, therefore, an accepted rolo in Indian 
music that twe consecutive Shrutis, separated from each other 
by an interval of 20 cents, are always counted as‘ one ’ Shruti. 
and also assume only ‘one’ Shruti-name according to our 
traditional Shastrio rule of ‘Shruti Sadhavana Prakar, Tho nota 
on the second Shruti is the ‘Sankirna’ i.e, augmented oy sharpened 
note of that on the first Shruti, In the above illustrations 256 
Dwishrutik Ri is the sharpened note of 2533 Laghu Dwishrubik 
Ri, Both the notes are, counted alike as ‘two’ Shrutis from the 
. ‘tonic 240 Sa and also assume only ‘one’ Shruti-name, namely 
the second Kumudyati Shruti, thus 


Notes— Sa, Ri, Bi, Ri Ri, Ri 


Shruti Nos.— LeQ 92. Bo 4 
Vibrations— 240, 248, 258%, 256, 266%, 270, 
Frac: Ratios— 33x 25x 2048 x 24x S$= 4. 
Cents—~- 22 +70 + 20 + 70+ 22 = 204, 
nes —— mer Date een ttl 
92 92 
A glance at the above illustration will clearly show that 
the interval of 20 cents is.‘Sadharana’ i. o, commonto both the 
intermediate 256 Dwishrutik Ri (from 240Sa) and 2585 
Laghu Dwishrutik Ri ( from 270-Ri) as stated above, 
Tt will further be seen that the Shruti intervals are unequal 


in size, namely of 20, 22 and 70 centa respectively, This goes 
40 prove without any doubt that ‘the Shruti is nota fixed unit? 
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Supposing the length of the speaking wire to be 86 inches, 
the location of all the notes ( less 243 Ri which is not used in 
our Ragas ) will be astunder— ne 

Notos— Sa, Ri, Ri, Ri, Ri 


Shruti Nos.— 2 2 3 4. 
Vibyations—~ 240, 2533, 256, 266%, 270. 
Vibrating length 


of the wire hom} — 86, 844%, 88%, 82%, 32. 
the bridge. 

A complete chart of the location of all the 22 Notes of 
our Natural Scale on the speaking wire is given on page 48. 

Suffice it to say that the Shruti of a Sankirna (sharpened): 
Hote is always counted as, and also assume the name of the 
Shruti of its prime note, There is always a difference of 20 
cents between these two Shrutis. To haye a separate number 
and name for the Shrutis there musi always be a minimum 
interval of at least 22 cents between them, 

(> This xule of ‘Shruti Sadharana ’ requires to bo 
thoroughly borne in mind by all tho students of Indian music. 
Fuller details will be found in the body of tho work. 

The following are the five sharpened notes in our Natural 
Scale of 22 Tones:— 

2656 Ri, 80837 8-Ga, 3413 S-Ma, 884 Dha and 4565 
S-Ni. 

As the chapter of ‘Shruti Sadharana Prakar’ of our ancient 
Shasira—writers was unintelligible to the modem authors, they 
have erroneously counted separate shrutis for the above sharpen- 
ed notes, thus increasing the number of shrutis to- moro than 
twenty-two in the octave. I would, therefore, advise my readers 
to be beware of such misleading literature. 
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Fundamental Modes (Thatas 41) \ 
of Indian Music, 


evolved out of the Traditional Murchanas. 
—— 9 BM Oo 
(1)Janak Thata‘ Kedar’ and its 5 Janya Thatas. 


¢ Scale of Veena, Sita, etc., on Ma-wire from the seventh frot.) 
Kedara— Sa, Ri, Ga, Ma, S-Ma, Pa, Dha, Ni, S-Ni, Sa, 
47 9 I 18 16 18 20 22 

240,270,300, 320, 3414, 860, 400, 4262,4563, 480 

Mraive { -240,270,800, 320, 841}, 860, 400, 0, 466%, 480 


Kalyan 
Yaman —240,270,800, 0, 8413,860,400, 0, 4553, 480 


Khamaja —240,270,300, 820, 0, 860, 400, 4262,466, 480 

Shuddha : 

Bilaval } ~240,270,300, 320, 0, 860,400, 0, 458%, 480 

Kambhoji-~ 240,270,300, 820, 0, 860, 400, 4262, 0, 480 
50 Ragas are grouped under the above Six Thatas. 


(2) Thata ‘ Bihaga.’ 
( Modern fundamental scale i. e, theiscale of Sa—wire from 
the ‘ maivu ’ ( nut ) including 3414 S-Ma. ) 
Sa, Ri, Ga, Ma, S-Ma, Pa, Dha, Ni, Sa, 
4 7 9 11 138 17) 20 99 
240, 270, 300, 820, 8413, 860, 405, 460, 480 
2 Ragas are groupod under this Thata, 

(3) Rag ‘ Deshkar.’ 

Sa, Ri, Ga, Pa, Dha, Sa. 

8 7 18 YG 22 

240, 2662, 800, 860, 400, 480 
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(4) Raga ‘ Bageshri.’ 
( Bharata’s fundamental Scale ) 
Sa, 3 Ri, 2Ga, 4 Ma, 4 Pa, 3 Dha, 2 Ni, 48a, 
8 5 9 13 16 18 22 
240, 2662, 2844, 820, 360, 400, 4262, 480 
(5) Janak Thata ‘Sindh Bhairavi ’ and its 2 Janya Thatas. 
aie tS Bi, Ri Ga, Ma, Pa, Dha, Dha, Ni, Sa 


Bhairavi 
2 4 6 9 18 16 17 19 22 
240,256, 270, 288, 820, 860, 884, 405, 482, 480 

Shuddha 


Bhaita ¢ 240, 256, 0, 288, 820, 860, 884, 0, 482, 480 
Darbari —240, 0, 270, 288, 320, 360, 384, 0, 432, 480 
9 Ragas are grouped under the above 3 Thatas. 


(6 ) Thata ‘ Multani. ° 
Sa, Ri, Ga, SMa, Pa, Dha, S-Ni, Ba, 


2 6 il 138 15 20 2% 
240, 2568, 288, 8413, 860, 384, 4584, 480 


2 Ragas ave grouped under this ‘Thata, 


(7) danak Thata ‘ Sindh Kafi ’ and its 2 Janya Thatas, 
cat | 8a, Ri, Ga, 8-Ga, Ma, Pa, Dha, Ni, S-Ni, 8a, 


46 7 9 18 7 19 2 2 
240,270, 288, 30814,320, 360, 408, 432, 4552, 480 
Shudd- 


iat $240,270, 288, 0, 820, 360, 405, 432, 0, 480 
Kanada-240, 270, 288, 0, 320, 360, 405, 432, 4653, 480 
43 Ragas are grouped under the aboye 8 Thatas. 
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(8 ) Thata ‘ Asavati. ’ 


Sa, Ri, Ga, Ma, Pa, Dha, Ni, Sa, 


4 6 9 I UM 18 Q 
240, 270, 2844, 820, 360, 379%, 4263, 480 


4 Ragas are groupod under this Thatn, 
(9 ) Thata ‘ Toadi. ’ 
Sa, Ri, Ga, Ma, S-Ma,Pa, Dha, Ni, S-Ni, ba. 


1 6 9 Wt 18 14 3 20 22 
24.0,25288 284 4,820,341, 360,379 0%, 4268,4553,480 


"Pont $240,25259,9844,820, 0, 860,870," 496%,4563 480 


Shuai o40,5048 2848, 0, 8414, 860,379,7,, 0, 465},480 


Bi Toit + 240,252 83,284,520, 0, 860,879%%,,496%, 0, 480 


Mat Bile ¢ 240,25288, 2848, 820, 0, 860,3795%, 0, 406},480 
11 Ragas are grouped under the above 4 Thatas. 


( 10 ) Janak Thata ‘ Basant ’ and its 4 Janya Thatas, 
Basant—Sa, Ri, Ga, Ma, S-Ma, Pa, Dha, Dha, Ni, Sa, 
2 7 9 ll 18 #15 16 20 92 
20, 266, 800, 320, 8414, 360, 384, 40U, 460, 480 
Purvi — 240, 256, 300, 820, 8414, 360, 384, 0, 460,480 
Shree — 240, 266,300, 0, 3414, 360, 384, 0, 460, 480 
Panchama-240,266, 300, 320, 3414, 360, 0, 400, 450,480 


Pur 
Kalyana ¢ 240» 266,800, 0, 841%, 860, 0, 400, 480, 480 


30 Ragas are grouped under the above 5 Thatas, 


(80) 


(41) Thatas of the Ragas sung during Sunrise. 
Ramkali —Sa, Ri, Ga, Ma, S-Ma, Pa, Dha, Ni, Ni, Sa, 
2 7 9 il 18 16 18 20 22 
240, 258, 800,820, 8874, 860, 87913,426%, 450,480: 
Bhairava-240, 2533, 800,320, 0, 360,37933,426, 450,480 
11 Ragas axe grouped under the above 2 Thatas. 
Thata ‘Anand Bhairavya.’ 
Sa, Ri, Ga, Ma, Pa, Dha, Ni, Ni, Sa. 
2 7 9 18 16 18 20 92 
40,2581, 800, 820, 360, 400, 426%, 450, 480 
2 Ragas are grouped under this Thata, 
Raga ‘ Sourashtra. ’ 
8a, Ri, Ga, Ma, Pa, Dha, Dha, Ni, Sa. 
2 7 9 13 16 16 20 22 
240, 2683, 800, 320, 860, 37944, 400, 450, 480 
In all about 170 prevalent Ragas are grouped under the 
above 11 Thatas evolved out of the traditional Murchanas. It 
is the proper soientific classification of all tho modern Ragas 
according to our old Shastric Murchana System, Tull dotails of 
the eleven Murchanas with a complete chart of Raga-classi- 
fication is given in this treatise. 
i Remember 


‘Murchanas’ are the bases of all Indian Raga Melodies. 
Accurate Raga-Scales, therefore, demand a deep study of the 
traditional Murchanas as well as a thorough genuine practical 
knowledge of all the notes, that are produced on the stringod 
instruments, of various Ragas, Raga-scales of the modern 
authors, being based purely on their fancies and on their incom- 
plete scale of 12 Semi-tones, are simply erroneous and mis- 
leading to the students of Indien music. Their fallacy is clearly 
exposed in this treatise by solid facts and figures. 


— 


Bharata-Natya-Shastra ° 
& 


* Sangeet-Ratnakar ’ 


Indian music naturally :falls into two divisions, namely 

Grantha Sangeet ’ (i, e, the music sysioms oxpounded in our 

ancient Sanskrit treatises) and ‘ Adbunik Sangeet’! (i, 0. tho 
music that is sung and played to-day ), 

Té can not be denied -that with the advent of the Maho- 
mmedlan regime in India a material alteration took placa in the 
outlook of music represented by the old Sanskrit granthas, It is 
also true that we are now’nearly two centuries ahead of the end 
of the Mahommedan period and that during this long interval 
our music has undergone still more important changas, Though 
there may be, and ave changes in the music as it is now, from 
what it was then, thero is no such fundamental alteration in it 
as to make the modern music an ossentially differont thing, 
"Though the external appearance of modern music has to somo 
oxtont changed, yet the frame-work appears the same, Tha 
substratum of the modern music is undoubtedly the inusic of 
the past, and that being so, a study of tho past music is most 
ossential. It is, therefore, necessary to consider tha systems 
adopted by our old shastra—writers in order to construct a good 
workable system for our mordern music. 

Shrutis, Swaras, Gramas and Murchanas of ow: ancient 
musical atithorities play a most important part in vocal as well 
as instrumental music, In fact, they form the basis of all 
Indian Raga-molodies, I, therefore, propose fo restrich my 
observations td them only, and clearly show how they .are 
applicable to our modern music also, 

The number of treatises on Indian music, which aro still 


extant, will go over a hundred, and these lic scattered all ovor 
‘the country, But the greatest of ancioni musical authoritios, 
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and who still inspive reveronce in the minds of Indian musicians 
are Bharata and Sarengdeva. The oldest dctailed exposition 
of Indian musical theory is found in ‘Bharata--Natya—Shastra’ 
composed by the sage Bharata in the early pari of the sixth 
ceniy A, D., and in ‘ Sangeet—Ratnakar’ composed by 
Sarangdeva about the middle of the thirteenth century A. D.. 

There is only one chapter of the ‘ Bharata~Natya-Shastra’ 
(ch, 25 ) which deals with music proper. This contains a 
detailed exposition of Shrutis, Swaras, Giamas, Murchanas, 
etc.. The principles of his theory are still active in Indian 
music, The Shruti-swara arrangement of ‘ Sangeet-Ratnakar ’ 
of Sarangdova is essentially the same as that expounded in 
‘ Natiya-Shastra ’ of the sage Bharata, These two treatises 
throw a considerable light on the music that we sing and play 
to-day. Bharata has very lucidly explained his Shrutis and 
Swazas on P, 28 of his work, hence it will be interesting to go 
through his explanation, If we are able to arrive at any 
satisfactory conclusions as regards his Shrutis and Swaras, it 
would hardly be necessary to investigate the Shrutis and 
Swaras of Sarangdeva,. 


While interpreting their ancient Sanskrit texts I have 
rigidly adhered to their directions as a guide for intorpretation 
without any assumptions whatsoever on my part, nor have I 
taken as a guide what subsequent writers have said on the 
subject. 


T have definitely proved in this treatise that the Shruti- 
scale of our modern music is the same as thai expounded by 
Bharata in the early paxt of tho sixth century A, D.. Moreover 
T have classified all the modem 170 Ragas under 14 Murchanas 
according to the traditional Murchana system, with their respec- 
tive Thatas, Shruti intervals and vibrations of their notes, 
their accurate Vadi and samvedi notes, ctc,. It is absolutely an 
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original research work—the fruit of years of sttupondous Isbour 
and a very deep study of both the theoretical as well ag practt- 
cal music, It is not a simple task to gather all tho scattered 
anid disconnected facts on the subject and link them up into 
system that would make the subject both casy and interesting to 
learn, thus putting the arb again on a sound footing a el 
ing it from further decay. 


Besides the above, this treatise contains innumerable 
items of importance worth studying by all the students of Indi- 
an music for attaining a thorough genuine knowledge of and the 
highest perfection in the art, All. the items are so elaborately 
- explained by substantial proofs and accurate mathematical figu- 
res that: there will be no room Jeli for any adverse criticism by 
the musical intelligentsia. 


Thera are a number of vernacular and English tieatises on 
Indian music, written by some past and presont scholars, nti 
present in vogue, These treatises simply attempt a comparnti- 
vely exhaustive survey of the past legends and history of 
Indian music, theories ( all imaginary ) on the traditional Shru- 
tis, Swaras, Gramas and Murchanas, biography and various 
Shruti-Scales ( of no practical use ) of some past writors, intor- 
esting stories of the extraordinary vocal and instrumontal foats 
of some past musicians and such other matters, too numerous to 
mention here in this small space, quite invelovant to and of no 
earthly use for the genuine study of the ari. A. good and eatul 
literature for the propagation of sound theoretical and practical 
knowledge of the art was really a dosideratum, hence the author 
sincerely hopes that this treatise will supply tho long-ncododl. 
deficiency, 

This English treatise is a reproduction ( with some necass- 
ary additions ) of my Hindi theory books, It is published speci- 
ally for the: benefit of those nob conversamé with the Ilindi 
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language, Tt is useful alike to tho students of both tho Northam 
( Hindustani ) and the Southern ( Carnatic ) schools. 


Distinguished as the Hindustani and tho Caynatic school, 
both axe yet based on the principles stated in the old Sangkwit 
treatises on music. Theie 1s one Indian music, though there 


aye different ways of working it out. 
(= Beware of Misleading Literature at present in vogue. 


Before concluding, it will not be out of place to remark 
heie ( with due deference to the views expressed by Indian 
and some enthusiastic Wester Scholars ) that the existing con- 
troversy as regards the traditional Shruti, Swaras, Gramas and 
Murchanas is mainly due to wrong conclusions drawn from in- 
correct’ interpretations and to falso theories based on barren 
conjectures and surmises of some past and present writers, to 
‘whom the principles stated in ‘ Bharata-Natya-Shastra’ and 
‘ Sangeet~Ratnakar ’ were absolutely a ‘ terra incognita,’ yom 
the study of this treatise the readers will be fully convincod 
that their interpretations and theories ave all puroly built, on 
sand. The consequences, therefore, of such wrong conclusions 
basod on wrong data, are simply disastrous. They have done 
incalculablo and irreparable harm instead of any good lo tho 
cause of our most ancient and noble heritage of India, Tho 
fallacy of all their fanciful theories, theix incomplete scale of 12 
Semi-tones, theix imaginary Raga-Scales, etc., eto., is fully 
exposed and proved in this treatise as plainly as that tiwico two 
axe four. Tho unhappy part of it is that, by giving publicity to . 
theit wrong interpretations and falso theories, uncultivated stu- 
dents havo been misled into accepting thom at their faco value 
and their ‘ facts? without verification. I, therefore, conccivo it 
to be the bounden duty of every student to bo beware of such 
existing misleading literature, 


Glossary of Indian Musical Terms 


A 
Antar- Interval. 
Anuvadi swara—Assonant. 
Avohi-Ascending scale. 
, Atikomal swara-—-Soft 
Somi-toue. 
Avarohi-Desconding scale, 
Avikrit or Achal-Stationary, 


‘ G 

Chatushratik swara-Note of 

four Shrutis i, a. Whole 
* fone. 

Chute or Laghu Pa—Tho fifth 
note of 8 Shrutis of the 
traditional Ma-Craima 
scale, 

D 

Dha ( Dhaivata ) - The sixth 
note of the fundamental 
scale, 

Dwishrutik swara—Nole of tivo 
Shrutis i, @, Sernrtone. 

G 
Ga ( Gandhara )— tho third 
note of the fundamental 
scale, 

Ghoadi-Bridgo of the stringed 

insfrumonts. 

Gramas~F'undamontal scales. 

J 
dJanak-Primary or Parontal. 
dJanya—Derivativo or 

Secondary. 


Joada wire- wire of the note 
Sa, 


K 
. Komal swarat Somi-liono. 

L 

Laghu Dwishrutik swara-— 

Soft, Sormi-tone. 

Laghu Pa- ( 100 Ghuto Pa ), 
M 

Ma( Madhyatna )-tho f ourth 


note of the fundainental seala. 
Madhyama-—Bhava Samvadi 
Swara-the fourth consonant. 
Madhya Saptaka—-M idle 
ootiave, 
Mairu-Nut or ledge of tho 
stringod instruments, 
Mandra Saptaka—Tiowor 
oclavo, 
Murchanas—Mclody~basos, 
Raga sealos, 
N 
Ni ( Nishada )—the sevonth 
note of the fondamontal 
sonla, 
Pp 


Pa, (Panchama) -Lho filth nota 
of the fundamental soalo, 

Panchama-Bhayva Smavadi 

swara—tho fifth consonant, 

Praman. Shruti—Comma of 

Didymus, 
R 

Raga—BDasis of inelody, 

Ri (Rishabha )-tho second, 
note of the lmdamentnl 
soale, 
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8 
Sa ( Shadaja )-The first note 
of the fundamental scalo, 
which is recognized as a 
common tonic. 
Samvaditya~-Congonance, 
Samvadi swaras-the fourth 
and the fifth consonants. 
Sangeet—Music, 
Sankirna-Sharponed or 
Augmented. 
Saptaka-All the notes from 
the tonic Sa to its oclave 
above. 
Shruti--Smallest perceptible 
difference of pitch. 
Shuddha Swaras--Sevon 
Natural notes of the 
fundamental scale, 


Swara—Musical sound, Neto. 
Swarantar——[nierval of a 
Noto. 
uy 
Tara Saptaka-TLighor octavo, 
Thatas or Molas—Scales under 
which Ragas aro grouped, 


/ Tivra swara~Minor Tone, 
_/Tivvatar swara—Wholo or 


Major Tone. 
Trishrutik swara-Note of § 
Shrutis i, 0, Minor Tono, 
af 
Yadi swara —Sonant, Prime 
Note of a Raga, 

Vikrit swara—Chromatio 
Noto, 
Vivadi swara-Dissonant Note, 





Some Corrections and Additions in Parts J & IT 


Page Incorrect Correct 
24. This lowering of the Panchama, Shruti is not tho 
otc , etc....is the ‘ Measure of unit of measure 
a Shrati!? ment. 
QT Tivratay Ma Sankimea Tivratar 
Ma 
38 a Go 
5 5 
984 5 284 } 
40 180 + 20 = 202 Cents 182 + 20 = 202 Cents, 
60 Nt Ni 
433 482, 
78 Antar-Sa, AntamGa, 


28 


Addition, 
Notes increase in pitch in the inverse ratio of tho 
length of the wire. 


{ The End ] 
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CHAPTER I. 


MUSIC 


The technical woid for Music throughout India is 
‘Sangeet,’ which includes vocal and instrumental music as 
well as dancing. Being based on the self-sufficiency of the 
voice, it is ptimarily vocal in essence, hence the name 
‘Sangeet’ (‘San’ meaning the best way, and ‘Geet’ meaning 


singing). 
SHRUTIS 


‘Shruti’ literally means “atusical sound that is audible,” 
There are twenty-two sounds in an octave rising ono above 
the other, available in music and known ag Shrutis ov 
Heterotones, Truly speaking there can be infinile number 
of microtones (small intervals) in an octave, but they had to 
be discarded owing to their indistinctiveness and unprecise- 
ness in practical artistic performance. The traditional Tndian 
practice is to recognize only twenty-iwo Shrutis in an octave, 
These twenty-iwo shrutis are quite audible and practicable, 
and are. as it were, the life and soul of Indian music, Lt is 
they that form the foundation of the Natural and Chromatic 
intervals, and the fountain head of the various Ragas 
(melody-bases), which owe their origin to the differont 
permutations of the intervals, 
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NAMES OF 22 SHRUTIS (Heterotones ), 


1 Tivra, 2 Kumudvati, 3 Manda, 4 Chandovati, 5 Daya- 
vanti, 6 Rajani, 7 Ratika, 8 Roadhri, 9 Kroadha, 10 Vajrika, 
11 Prasarini, 32 Preeti, 13 Marjani, 14 Kshiti, 15 Rakla, 
16 Sandipini, 17 Alapini, 18 Madanti, 19 Roabini, 20 Ramia, 
21 Ugra, 22 Kshobhini. 


SAPTAK (Octave). 


‘Saptak’, a set of seven, takes the place of the word 
‘Octaye. Mandya (lower) Saptak, Madhya (middle) Saptak 
and Tara (higher) Saptak are the three registers or seats of 
gound. Each register is one octave higher than the preced- 
ing one. 


SWARAS (Musical Notes ). 


A ‘Swara’ is one of the seven musical notes of the 
Saptak, There is no essential difference between the Shruti 
and the Swara, Both are sounds capable of being heard, 
The distinction between them is something like that which 
exists between a snake and its coil, or between gold and the 
ornaments made out of it. All Shrutis are capable of being 
used as Swaras in various Ragas, Sounds (Shrutis) actually 
used in the Raga become Swaras for that Raga, while those, 
not so used, remain Shrutis only, ‘The Swaras of one Raga 
will again become Shrutis only, when the Raga is changed 
and a different set of Shrutis is selected as Swaras for the 
new Raga. The selection is always to be made from the 
afore-gaid twenty-two Shrutis into which the scale is divided. 


The seven Swaras of the Saptak current to-day through- 
out the whole of India are in the order of ascent from the 
note, which has now become the common tonic, ag under:!— 


1 Shadaja, 2 Rishabha, 8 Gandara, 4 Madhyama, 
5 Panchama, 6 Dhaiyata, 7 Nishada. 


Their sol-fa initials, also current in every vernacular in 
India, are as under:-—Sa, Ri, Ga, Ma, Pa, Dha, Ni 


_—— 
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CHAPTER IL. 
BHARATA’S SHUDDHA SCALE OF SA-GRAMA. 


The following chart will show how Bharata hag disivi- 
buted the seven Shuddha Swaras among twenty-two 
Shrutis — 

as Joada wire of Veena 
1283 45 6 7 8 9 1011121814 1516171819 20 21 22 


| a an ae 


(Ni) 4 if BRi 2 Ga 4 Ma 4 Pa 8 Dha 2Ni 


Nat 


Swaras —4 Sa, 8 Ri, 2 Ga, i Ma, 4 Pa, 3 Dha, 2 Ni, 
Shruti Nos,— 4 7 9 18 17 20 22 


A glance at the above chart will show that the seven 
Swaras do not stand at an equal distance from each ofhor, 
bul there ave three kinds of interval betwoen them, namely 
of 4, 3 and 2 shrutis. Sa, Ma and Pa have 4 Shrutis, Ri 
and Dha have 38 Shrutis, and Gaand Ni have tavo Shrutis. 
They are callod Chatushrutik Sa, Ma and Pa, Trishwttik Ri 
and Dha, and Dwishrutik Ga and Ni vespectively. The inter- 
val of 4 Shrutis is the Major Tone, the interval of 3 Shrutis 
is the Minor Tone, and the interval of 2 Shrulis is the Semi 
Tone. 


Each Swara becomes manifest on its last Shruti, When 
the Swaras siand on their proper Shrutis they are cullod 
‘Shuddha Swaras’, The above scale of 4, 3,2 1 4, 3,2 
intervals is called the ‘Shuddha Scale of Shadaja (Sa) Grama’, 
See the accompanying chart, 


ae 
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Chart No. 1. 
Bharata’s Shuddha Scale of Shadaja Grama. 














lard Names of Shiutis Names of Swaras 
1 Tivra 
Q Kumudvati 
3 Manda 
4 Chandovati 4 Sa 
5 Dayavanti 
6 Rajjani 
“i Ratika 8 Ri 
8 Roadhri 
9 Kroadha 2 Ga 
10 Vajrika 
11 Prasarini 
12 Preeti 
13 | Mayjani ___4 Ma 
14 Kghiti 
‘15 Rakta 
16 Sandipini 
17 Alapini 4 Pa 
18 Madanti 
19 Roahini 
20) Ramya | SNe 
a Ugra 
22 Kshobhini 2 Ni 
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CHAPTER III. 
THE ORIGIN AND DEVELOPMENT OF THE MODERN SCALE. 


By co-operation of voice and instrument tho seale is 
worked out, and in one sense the instrument may bo called 
‘The Originator of the Scale’, because it determines it. To 
understand easily how the present scale came to be evolved 
out of the ancient Bharata scale it will be necassary to lake 
the guidance of our popular Vina or Silar instrument. 


In Bharata’s time the fundamental or prime tone of the 
Joada (Sa) wire was Ni, and from this note the first four 
Shrutis namely Tivra, Kumudvati, Manda and Chandovati 
were counted and the Shadaja (Sa) was placed on the fourth 
Chandoyati Shruti. In modorn music, as every Binkar and 
Sitarist fully knows, the prime tone of the Joada wire is Sa, 
hence the ancient Ni has now become Sa, Sianilarly all the 
names of the ancient swaras have mlorgone a chango from 
Sa to Ri, Rito Ga, Ga to Ma and so on, but the ancient in- 
tervals between ihe Swaras 4, 3, 2, 4, 4, 3, 2 have absolutely 
remained the saine in the present-day music also, ‘The accon- 
panying chart will clearly show the location of the seven 
Shuddha Swaras of ancient as well as the modorn scalo 
among the twenty-two Shrutis, 


NOLTE—This matior has beon very lucidly explained in “Bharata-Natya-Shusira”’ 
by. the sage Bharata in chapter of “ Sarna-Chatushtayt "', 
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Chart. No, 2 


ANCIENT AS WELL AS MODERN SCALE OF SEVEN SHUDDHA 
SWARAS OF SA-GRAMA, 


Aneient names | Modern names 
of Swains, of Swaras. 








Names of Shrutis. 





(Mair) O Kshobhini Ni Sa 
1 Tivra 
2 Kumudvati 
3 Manda 
4 Chandovati| 4 Sa L Ri 
5 Dayavanti 
6 Rajjani 


7 Ratika 3 Ri 3 Ga 
8 Roadhri 
9 Krodha 2 Ga 2 Ma 


10 Vajrika 
11 Prasarini 
12 Preeti 
13 Marjani { Ma 4 Pa 
IL Keshiti 
15 Rakta 

16 Sandipini 
17 Alapini + Pa 4 Dha 
18 Madanti 
19 Roahini 
20 Ramya 3 Dha 3 Ni 
21 Ugra 
22 Kshobhini | 2 Ni 2 Sa 
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The modern scale ovolved out of the ancient Bharata’s 
seule according fo the chart will be as under :— 

Swaras :—~Sa, 4 Ri, 3 Ga, 2 Ma, 4 Pa, 1 Dha, 3 Ni, 2 Sa. 
Shruti Nos, :— { 7 9 13 7 20 22 

This scale of seven Shuddha Swaras is played by all 
Binkars and Sitarisis of the prosent-day on the Joada (Sa) 
wire from the Mairu (Nut) of tho instrument, ‘This clearly 
proves without any doubt that the scale used by Bharata 
and Sarangdeva was the same as the one used by our 
present-day musicians, and that only the names of the Swaras 
have undergone a change. 





CIAPTER IY. 
GRAMAS (Fundamental scales ). 


‘Grama’ literally means 2 group of scales, Tndian nuisic 
is traditionally based on three Gramas namely Shradaja 
Grama, Madhyama Grama and Gandhara Grama, hoy are 
really fundamental scales starting from the noles Sa, Ma 
and Ga respectively, The ‘Natya-Shastra’ gives particulars 
of tao of these, the Sa-Grama and the Ma-Grama, ‘he Ga- 
Grama is supposed to havo passed away inlo oblivion. 

As alroady stated in Chapter IT the Shruti values of tho 
Sa-Grama were as follows :-—-1, 38, 2, 1,4, 38, 2. 

Swaras :—! 5a, 3 Ri, 2 Ga, £ Ma, 4 Pa, 3 Dha, 2 Ni, 
Shruti Nos.:— 1 7 ) 13 17 20 vo 

The Ma-Grama was formed hy lowering the Sa-Grama 
Chatushrik Pancham by one Shruti, ie. reducing the 
value of the Pancham to three Shrutis, Tho remaining 
one Shruti of Pancham is now taken over by the succeeding 
Trishrulik Dhaivata, and consequently the hubiler, standing 
on its own proper place or Shruti No, 20, automatically 
becomes Chatushrutik in the Ma-Grama, Thus, 

Swaras :—4 Sa, 3 Ri, 2Ga, 1 Ma, 3 Pa, | Dha, 2Ni 
Shruti Nos.:— 4 7 9 18 16 Be 28 
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In short, by interchanging the Shruti values of Pa and 
Dha of Sa-Grama we get the Ma-Grama. 


In the Ma-Grama the Pancham is lowered one Shruti, 
This lowering of the Pancham to obtain the Ma-Grama 
Pancham, or the rising of the Ma-Grama Pancham by one 
Shruti lo obtain the Sa-Grama Pancham is the ‘measure of a 
Shruti’, Bharata calls this difference ‘of one Shruti a 
‘Praman Shruti’ i.e. ‘Indicative interval’, because all the 
other intervals can be deduced from it. 


As a result of the development of instrumental music 
the very important step of shifting the tonic and reducing 
all the scales 10 one common tonic was taken, and thus they 
were transformed into simple instrumental scales, This 
tonic, which was formerly Ni, eventually became Sa, and 
then gradually the term “Grama” dropped out. 


In Bharata’s time the scale of the Ma-Grama used to 
start from the note Ma, In modern music Sa is recognized 
as a common tonic, consequently each Raga starts now from 
the one tonic Sa, thus giving rise io the idea ihat ihe Ma- 
Grama hag entirely disappeared, but it is noi so, It is still 
surviving in many of the Ragas of our modern music, 


The relation of the constituent notes of ihe ancient and 
the modern scale of the Ma-Grania can he represenied thus, 
(Main) 
Bharata’s Scale—Ni, 4 Sa, 3 Ri, 2 Ga, 4 Ma, 8 Pa, 1Dha, 2Ni. 


Modern Scale—Sa, 4 Ri, 3 Ga. 2 Ma, Pa, 8Dha,4Ni, 25a, 
ShrutiNo.— 4 7 9 I8 16 2 22 


A glance at the modern scale of the Ma-Grama will show 
that the modern chatushrutik Dhaivata of Sa-Grama is 
reduced to three shrutis and ils one shruti is taken over by 
the succeeding modern trishrutik Ni, Consequently the latter, 
standing on ils own proper place or Shruti No. 20, automa- 
tically becomes chatushrutik in the Ma-Grama. 
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CHAPTER V 
ANTAR-GANDHARA and KAKLI-NISHADA SWARAS 


In the music system expounded in ‘Bharata-Natya- 
Shastra’ there were also two vikrit swaras besides the seven 
shuddha swaras already mentioned. ‘They were named 
‘Antar-Gandhara’ and ‘Kakli-Nishada’, The words Antar 
and Kakli are found describing respectively the sharp shrutis 
of Gaand Ni. Out of four shrutis of Ma when Ga takes 
two shrulis (Vajrika and Prasarini) it is called Antac-Ga, 
Shnilarly out of four shrutis of Sa when Ni takes lwo shratis 
(Tivra and Kumudyati) it is called Kakli-Ni. In ancient 
music $a and Ma, being Gramadhipali swaras, were ‘avikrit’ 
ive. they could not under any circumstances take the names 
of their respective preceding noles, consequently the two 
vikrit. swaras were named afler Ni and Ga respectively, 
They were thus named after the seven shuddha notes for 
convenience only, though their existence was as independent 
and important as that of the shuddha noles. Thus it will 
be seen thal in Bharata's time there were in all 9 swaras 
in the octave, The relations of the cunstiluent shuddha 
and vikril swaras of Bharata’s scale can be represented thus, 


Swaras—Ni, 2K=Ni, 28a, 3Ri, 2Ga, 2A-Ga, 2Ma, 4Pa, 3Dha, 2Ni. 
Shruti Nos —~ 2 4 7 9 Jl 18 #17 20 92 


Tlere a question will naturally be asked why Bharata 
has made this arrangement of the two vikrif) swaras in Sa 
and Ma only, leaving aside all the othor swarag of tho octave. 
The answer is thal this arrangement of the extra swaras 
can be made only betweon those lwo swaras that have an, 
interval of 4 shrulis between them and not loss. It isa 
fixed rule in music that there cannot be two swaras on 
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shrutis adjoining each other, and that there mush be at least 
one intermediate shruti between any two swaras. The 
interval of iwo adjoining shrutis is merely a Shruti ov an 
Enharmonic interval and not a Swavra ora Diatonic interval. 
There is no case in any raga where two swaras are separa- 
ted by an enharmonic interval, and as such all one shruti 
intervals remain theoretical only and are actually sung only 
as increments of other larger intervals. 


According to this rule it is not possible to have a vikvib 
swara between Sa and Ri having an interval of 3 shrutis, 
Riis on shruti No. 7. Now to have a vikrit swara we will 
have io leave one shruti No. 6 and have a vikrit swara on 
shruti No, 5, But this shruti No. 4 will be close fo shruti 
No. 4 of the swara Sa, hence there will Le ihe breach of the 
above rule. Similarly there cannot be any vikril swara 
between Pa and Dha having an interval of 8 shrutis between 
them. Interval of two shrutis is iiself smaller than an 
interval of 3 shrutis, hence naturally there cannob be a 
vikrit swara, It, therefore, goes to prove without any doubt 
that the vikrit swaras can be had only in the interval of 
+ shrutis, i.e. Sa, Ma and Pa. The swara Pa has already 
been reduced io 3 shrutis in the Ma-Grama, hence now there 
yemain only two swaras $a and Ma having an interval of 
4shrutis. The vikrit swara ‘Kakli Nishada’ is placed in 
the interval of Sa and the vikrit swara ‘Antar Gandhara’ 
is placed in the interval of Ma, 


As the ancient Ni is the present-day Sa the modern 
scale of 9 swaras will be as shown in the accompanying 
chart No. 8. (The location of Kakli Nishada and Antar 
Gandhara is just the same in scales of both the Grammas.) 
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Chart No, 3. 


THE ANCIENT AND THE MODERN SCALE OF 7 SHUDDHA 


AND 2 VIKRIT SWARAS., 














Names of Shintis rested | Madein Swaran 
O Kshobhini Ni Sa 

1 Tivra 

2 Kumudvati] Kakli-Ni | Komal Ri 

3 Manda 

4 Chandovali Sa Ri 

5 Dayavanti 

6 Rajjani 

7 Ratika Ri Gia 


8 Roadhri 
9 Krodha 
10 Vajrika 
11 Prasarini 
12 Preeti 

13 Marjini 
Li Kghiti 
15 Rakta 

16 Sandipini 
17 Alapini 
18 Madanti 
19 Roahini 
20 Ramia 

21 Ugra 

22 Kshobhini 


Ga 


Antar-Ga 
Ma 
Pa 


Dha 


| 


Komal Ma 


Qe Meduny 


Tivratar Ma 


Pa 





Dha 


Ni 
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CHAPTER VL 


LOCATION OF 7 SHUDDHA SWARAS OF THE MODERN 
SCALE ON THE SOUNDING WIRE OF THE VEENA. 


The modern seale of seven shuddha notes may be 
correctly expressed in ierms of the lengths of the speaking 
wire as Lollows +— 

Notes—Sa, 4Ri, 3Ga, 2Ma, 4Pa, 4Dha, 3Ni, 28a. 


Length of wire : 
from the biidgo } 36, 32, 284, 27, 24, 21}, 193, 18 (inches) 


Measuie ot wile 
fiom the bidge f — 1 


$3 o# $$ 5 MW ow 4 
Supposing the whole length of the wire to be 36 inches, 
Sa of the higher octave will be 18 inches (i.e. 86+2) from 
eifher end i.e, exactly in the centre of the wire, Similarly 
by dividing the length of wire of any noite by 2 we get the 
length of ihe wire of that note of the higher octave, thns 


The length of the wire (from the bridge) of Ri of the 
higher octave will be 832+2=16 inches, Ga of the higher 
oclave 284 -2=142 inches and so on. 


The placing of the seven shucddha swaras being salis- 
factorily effected, it is needless to work out the exaat places 
of the vikrit swaras here, as it is a purely mathematical 
calculation, 


By co-operation of voice and instrument the scale is 
worked out. In one sense the instrament may be calle: the 
‘Originator of the Scale’, because it determines it, ‘The 
location of the swaras on the sounding wire of the Veena 
is in the interests of those who lack in good knowledge of 
the swaras. 


[29] 
CUAPTER VII 


FRACTIONAL RATIOS OF THE INTERVALS Of 7 SHUDDHA 
SWARAS OF MODERN SCALE, 


As already stated, there are three sorts of interval 
between the seven shuddha swaras, namely of 4, 8 and 2 
shrutis, By dividing the measure of the length of the wire 
of any swara by that of its succeeding swara we get the 
fractional ratio of the interval between those two swaras, 
thus 

The interval between Sa and Ri is of 4 ghratis, hence 
the fractional ratio of an interval of 4 shrutis will be 1== %- 

The interval between Ri and Ga is of 3 shrutis, hence 
the fractional ratio of an interval of 3 shrutis willbe § +4540. 


The interval between Ga and Ma is of 2 shrutis, hence 
the fractional ratio of an interval of 2 shrutis willbe 4+2=13+ 


The seven shuddha swaras of our modern sealo with 
their fractional ratios can be represented thus, 
Swaras—Sa, (Ri, 3Ga, 2Ma, 4Pa, 4Dha, 3Ni, 2a, 
Fractional Ratiosm— 2 x1I2xK]2 x 9x Q x Jexieeag 
The multiplication of all the fractional ratios is 2, i.e, Sa 


of the higher octave is double in pitch of Sa of the middle 
octave, ‘ 


CHAPTER VIII 
VIBRATIONS OF 7 SHUDDHA SWARAS OF MODERN SCALE. 


By multiplying the vibrations of any swara by the frac- 
tional ratio of the interval of the succeeding swara we got 
the vibrations of the latier. Supposing the vibrations of Sa 
to be 240, the vibrations of Ri will be 2402 =970, of Ga to 
be 270x1=300 and so on. Thus tho vibrations of the 
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seven shuddha swaras of our modern seale will be as 
follows :—~ . 
Swaras— Sa, 4Ri, 30a, 2Ma, 4Pa, 4Dha, 3Ni, 2Sa. 


FractionalRatiosa— &8x142x 19x 2x g x IxfesQ 
Vibrations—240, 270, 300, 320, 860, 408, 450, 480. 


The vibrations of $a of the higher octave is 480 (240x2) 
ie. Sa of the higher octave is double in pitch of Sa of the 
middle octave. Similarly the vibrations of any swara of the 
higher octave can be determined by multiplying the vibra- 
tions of the swara of the middle octave by 2, thus 


270 Ri of the middle ociave will be 270x2=510 Ri in 
the higher octave. Similarly 300 Ga of the middle octave 


will be 800 x2=600 Ga in the higher octave, and so on. 


Vibrations of any swara in the lower octave can be 
determined by dividing the vibrations of the swara of the 
middle octave by 2, thus 


240 Sa of the middle octave will be 240+2=120 Sain 


the lower octave. Similarly 270 Ri of the middle octave 
will be 270+2=135 Ri in the lower octave, and so on, 


The vibrations of the seven shuddha swaras of our 
modern Ma-Grama scale will be as follows :— 


Swaras— Sa, 4Ri, 34a, 2Ma, dPa, 3Dha, ANi, 28a, 
FractionalRatiosa— § xix 48 Kx 9xKx4ex 2 xX sg 
Vibrations—240, 270, 300, 820, 360, 400, 450, 4&0. 


Tn our modern Sa-Grama scale the vibrations of the 
Chatushrutik Dha were 405, while in the modern Ma-Grama 
scale the vibrations of the Trishrutik Dha ave 400. A glance 
atthe seven shuddha swaras and vibrations of the above 
modern Ma-Grama scale will show that it is identical with 
the Major Chord of Western music, This affords the clearest, 
evidence thal our musical scientists of pre-ancient days had 
a profound understanding of the laws of sound in relation to 
music, and that our music was highly systematised. 
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SIIAPTER IX 
(Chari No. 4). 


Intervals of the Scale of Indian Music. 





Interval Interval « {Iactionall ¢, 

( Western Name ) (Indian Name) Shintis Value Conts 
Octave .. | Saptak-antar ...) 22 2 1200 
Consonant (Fifth) .,.| Panchama Bhava 

Samvad-antar| 13 2 702 
” (Fourth),,.| Madhyama Bhava 
Samvad-antar| 9 4 198 
Assonant | Anuvad-antar J 7 i B86 
oe bes at wd 6 f 316 
Major Tone ...| Chatushruti-antar| 4 } 204 
Sharp Major Tone.,| Sankirna 
Chatushruti-antar| 4 Bay 224 
Minor Tone ...| Trishroti-antar ...) 3 Ay 182 
Sharp Minor Tone,,) Sankirna 
Trishruti-antar| 38 | 3978 | 202 
Semi Tone Dwishruti-antar,..; 2 Ig 112 
Soft Semi Tone ..,j; Laghu Dwishruti- 
antar| 2 Late 92 
Pythagorean Sankirna Shruti- 

Limma antar} 1 $18 90 
Enharmonic Shruti-antar J a 70 
Interval ‘ 

” ” ] Boak 20 
bd 
(Comma of Didymus)) Praman Shruti...) 1 a4 22 














rn 
Note—‘Cents' mea sot of slightly modifted logarithms of fractional ratiog 
between 1 and 2, and iepresent musical intervals within the compask of an 
octave (2) eoireet to the handreth pait of a Semi ‘Tone, 


[32] 
Detailed Explanation of the Various Intervals and their 
Fractional Ratios. 


The possible gradations of the pitch of musical sounds 
are infinile, but for the purposes of the art ceriain relative 
distances of height and lowness have to be definitely deter- 
mined and mainiained. The sounds so chosen are the notes 
ol the system, and the dislances between them are the 
‘Intervals’. With different objects in view, different inter- 
vals between the sounds have been determined on, and 
various national scales present great diversities in this 


respect, 


The Indian modern fundamental scale of seven swaras 
with the measure of the length of the speaking wire from 
the bridge (4st) of the instrument can be represented! thus, 


Shruti Nos. — 4 7 9 138 #417 20 22 
Modern Swaras—~ Sa, 4Ri, 3Ga, 2Ma, 4Pa, 4Dhta, 3Ni, 25a. 
Vibrations 2.10, 270, 300, 320, 360, 405, 450, 480. 
tetewae|—? # # 2 oF MW wed 
IX E xg KILX [Pee 
+ 


Fractional Ratios § x IP x 16 
Cents 204 +182 +112 +204 +204 +182 +119=1200 
The measures of the length of the speaking wire play a 
most important part in determining the fractional ratios of 
various intervals. The monochord or single string, stretch- 
ed over a soundboard and measured by moveable bridges, 
has been the canon of musical intervals, the relative scale 
of pitch. The siring by itself would give but a fain tone 
in the surrounding air, hence a soundboard is necessary io 
reinforce the tone, and make it sufficiently audible. 


We will now go throngh the details of the relations 
between the theoretical magnitudes of the different kinds of 
iones of our modern scale as given in the chart, 
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Saptakantar (Interval of an octave ) 


Saptakantar (oclave) is the interval of eight prime 
tones. Tt is the most perfect consonance in music, hence it 
is also called ‘Susamvadantar’, The cighth of the octavo is 
always the response to the first, 


There is an interval of twenty-two shratis hetween Sa 


and Sa above. The fractional ratio of the interval of twenty- 
two shrutis according to the measure of the length of tho 
speaking wire (1-3) or the mulliplication of the fractional 
ratios of {he eight prime tones in the octave is 2i,e. 1200 
cents, Thus, the ratio of its sounds is 1:21. ¢. every nole 
has twice the number of vibrations of its corresponding nole 
an octave lower. 


Samvadantar (Harmonic Interval ) 
Consonance is called ‘Samvadilva’ in Indian music. 


The interval of 13 or 9 shrutis is called ‘Samvadantar’, 
There is an interval of 18 shrutis between Sa and Pa, hence 
it is called ‘Panchama-Bhava Samvadantar’, There is an 
interval of 9 shrutis between Sa and Ma, hence il is called 
‘Madhyama-Bhava Samvadantar’, 


According to the measure of the length of tho spoaking 
wire (1 +3) or the multiplication of the Iractional ratios of 
the noles between Sa and Pa, the fractional ratio of tho 
Panchama-Bhava Samvadantar is 3 ie. 702 cents. Similarly 
the fractional ratio of the Madhyama-Bhava Samvadantar 
is (1+?) fie, 498 cents. 


The interval of 18 shrutis between Sa and Pa (the fifth), 
and that of 9 shrutis between Sa and Ma (the Sourth ) are 
fixed consonant intervals in our ancient as well as our 
modern music also. ‘The same intervals are adhered io in 
music of the whole universe, 


Ags previously stated, an octave is conceived of 22 shru- 
tis. There is an interval of 13 shrutis between Sa and Pa, 


consequently the interval between Pa and Sa above will he 
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of 9 shrutis only, Similarly the interval between Sa and Ma 


is of 9 shrutis, consequently the interval belween Ma and Sa 
above will be 13 shruiis, hence the interval of 9 or 13 shrulis 
is called ‘Samvadantar’ having the [vactional ratios of 3 
and 4 respectively. 


A filth is the perfect consonance, the ratio of the vibra- 
tional numbers of the limiting sounds of which is 2:8, It 
is called fifth because five diatonic notes are passed through 
in arriving from one extreme of the interval to the other, 
Tt is an interval comprismg two Major Tones, one Minor 
Tone and one Semi Tone, 


Similarly a fourth is also a perfect consonance, the 
ratio of the vibrational numbers of the limiting sounds of 
which is 3:4. It is called fourih because four diatonic notes 
are passed through in arriving (rom one extreme of the 
interval to the other, It is an interval comprising one Major 
Tone, one Minor Tone and one Semi Tone, 


It should be particularly borne in mind that a Sankirna 
(augmented ) fifth or fourth can never be consonants, as they 
are notes alien to the harmony, This subject is fully 
explained later on in this treatise. 


VADI, SAMVADI, ANUVADI AND VIVADI SWARAS. 


Bharata divides swaras into four kinds, and this has 
remained the accepted division ever since. First there is 
the Vadi (Sounding Note, Sonant). Then the Samvadi, ihe 
note consonant with the Vadi. As aforesaid, swaras having 
a fractional ratio of 3 or $ belween ihem are in Samvadi 
relationship (harmony) with each other. Then there aro 
Anuvadi and Vivadi swaras, a detailed description of which 
is given below. 


Anuyadi swaras—Swaras that are neutral in relation 
to the Vadi are called ‘Anuvadi’ swaras ( Assonant ). Swavas, 
having an interval of 7 or 6 shrntis between them, are 
Anuvadi swaras, 
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Ga, is at an interval of 7 ghrutis from Sa, hones the 
fractional ratio according to the moasure of the length of the 
speaking wire (1+) or the multiplication of the fractional 
ratios of the noles belween Sa and Ga is } i.e, 886 cents, 


Pa is at an interval of 6 shrutis Irom Ga, henco the 
fractional ratio according to the measure of the length of the 
speaking wire (4+ 4) or the multiplication of the fractional 
ratios of the notes between Ga and Pa is $ i.e, 316 cents, 


Vivadi swaras—Swaras at an interval of two shrutis 
from the Vadi are called ‘Vivadi’ swaras, or Dissonant in 
relation to it, as they are notes alien to the harmony. 


The Vadi note of a Raga is like the king of the Raga. 
Samvyadi is like a minister to the king of the Raga. Anuvadi, 
being neutral, is compared to the secretary. Vivadi clestroys 
the beauty of the Raga, and is therefore called the enemy. 
Vivadi swaras ave also used in the ragas, but being alien lo 
harmony, they are not given go much prominence like Vadi, 
Samvadi and Anuvadi swaras. 


Note—Those noies, that are totally excluded from any 
raga, ave called ‘Varjia (a4)? swaras and not Vivadli swa- 
ras as some authors have stated, 


Swarantar (Diatonic Interval ) 

Bharata calls the intervals of four, three and two 
shrutis of his scale of 9 Natural Tones in the oolave 
‘Swarantars’, Their fractional ratios, as previously stated, 
are } i.e, 204 cents, Chatushruti Antar, 4° 1.6, 182 cents, 
Trishruti Antar, and 42 i.e, 112 cents, Dwishruli Aniar 
respectively. As there are 22 tones in the modern sgeale, 
Laghu Dwishruti Antar and Sankirna Shruti Antar are also 
included in the list of Swarantars in modem musica A 
detailed description of these two intervals is given later on 
at their proper places. . 


Laghu Dwishrati Antar (Interval of Soft Semi ‘Tone ), 
Out of an interval of four shrutis bolween two prime 


tones when the intermediate vikrit note takes two shrulis, 
the value of the remaining two shrulis is always less than 
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two shrutis, hence it is called ‘Laghu Dwishruti Antar’ 
(Diminished, chromatic or soft semiione), Its fractional 
ratio will be 2+1}4=]84i.e, 204-112=92 cents, thus 


Modein Swans— Sa, 2 Ki, QR: Sa, 2 Ri, ORi, 
Shruti Nos, 2 4 2 4 
Vibiations—240, 256, 270 210, 2538), 270 
Frac; Ratis— 13 x433= 3 gx igs 3 
Cents— 112+ 92 = 204 92 +112 = 204 


According to the first illusivation by adding two shrutis 
to the prime tone 240 Sa we get 240x}$= 256 Komal hi. 
Itisa diatonic semitone. Now according to the second 
illustration by deducting two shrutis from the second prime 
tone 270 Ri we get 270+1%=2534 Atikomal Ri. It is a 
chromatic or soft, semitone. Both the intermediate Komal 
and Atikomal Rishabha are alike counted as two shrutis 
{rom the prime tone 240 Sa and both of them assume one 
shruti-name only, namely the second Kumudyati shruti, as 
will be clearly seen from both the above illustrations. 

The difference between a Dwishruti Antar and a Laghu 
Dwishrati Antar will be 1$+133=3038 1.6. 112-92=20 cents, 
It is, therefore, an accepted rule in Indian music that 
‘shrutis, separated from each other by an interval of 20 cents, 
are always counted as one shruti and assume one shruti- 
name only’, To have a separate name for each shruti there 
should always be a minimum interval of 22 centy ie. of 
Praman Shruti between them. ‘This most ingenious device 

“was adopted by our ancient shastra-wrilers with a view to 
minimumise the number of shrutis in tho octave. 

m5” The aforesaid rule requires to be thoroughly borne 
in mind by all students of Indian music. 

The second Kumudvati shruti is ‘satharan’ i, e, common 
to both 256 Komal Ri and 2534 Atikomal Ri, This kind of 
two shrutis was called ‘Shruti Satharan Prakar’ by our 
ancient shastra-writers, 

Note—Some of the past and present scholars, being 
absolutely ignorant of or not being able to properly under- 
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atand the ‘Satharan Prakarana’ of ancient Sanskrit granthas, 
count different shrutis for those soparaied by an interval of 
20 conta, thas increasing the number of shruiis {o more 
than daventy-two in tho oclave. The existing controversy 
and groal dilferancos of opinion as regards shrubis and 
swaras of onr ancient sages is purely dao to blunders vom- 
mitled hy some of tho past and present authors, io whom 
the shruti thoory of Bharata and Sarangdova was a ‘ terta- 
in-cognita’, AN soris of thoir imaginary theories have 
sinply sorved to misguide the students, thus doing irrepar- 
ablo harm instead of any good to the cause of Tndian music. 
Tt will not bo ont of place here to warn my readers againsl 
such misleading literature. 


Shruti Antar (inharmonic Tnieryals) 


The enharmonic intervals are such intervals as corres- 
pond to a difference of I between the shrutis of the swaras, 
or ave the various quotients of the fractions which answer 
to those swaras, The number 4, 8 and 2 may be handled. 
in diflerent ways so ag to produce a difference of { thus, 


(1) Chatushruti Antar (Major Tone) minus ‘Trishruti 
Antar (Minor ‘'ono), £+42=4) ie, 204-182=92 cents, 
This is bho ‘Praman Shruti’ or the Western ‘Conuma of 
Didymus’, lull details of this Praman Shruti is given in 
the next chapter, 


(2) Trishruti Antar GMinor Tone) minus Dwishruti 
Antar (Diatonic Semi Tone), If-+ }f =39 ie, 182-112=70 
cenls, 

(8) Dwishrati Antar (Diatonie Semi Tone) minus 
Laghu Dwishruti Antar (Chromatic, Diminished or Soft 
Semi Tone), $$ +383 = 3848 Le (12-92 = 20 vents. Shratis 
separated by this interval are always counted as one shruli 
and assume one shruti-naime only ax previously stated. 


The aforesaid three enharmonic intervals as such 
remain only theoretical, They are actually sung only as 
increments of other largor intervals. ‘here is no case in 
any raga where lwo swaras ave separated by any of the 
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above three enharmonic intervals, as they are merely Shruti 
Antars and not Swarantars. It should he particularly borne 
in mind that only Swarantars are used in all raga scales as 
well as in fixing all the frets on stringed inslruments. 


From the aforesaid three kinds of enharmonic intervals 
it will be quite open as day light thal the shrutis are not 
equal i in size i, e, the shruti is not a fixed unit. The octave 
ig conceived as the sum-total of twenty-two such intervals 
of different [vactional ratios, If all the shrutis be of equal 
size, the natural character of our scale notes will be 
seriously affected. The living proof of this is the artificial 
Western Scale of ‘Equal Temperament’ fixed on key-hoard 
instruments. 


Sankirna (Sharpened or Augmented) Intervals. 


When any of the aforesaid intervals of one Shruti 
Antar, Laghu Dwishruti Antar, Dwishrutt Antar, Trishruati 
Antay and Chatushrati Antar is increased by 20 cents it 
becomes a Sankirna (augmented) interval. Iis shruti number 
and name are just the same as its original interval A 
detailed desoription of all the Sankirna intervals, that are 
used in Indian music, are given below. 


(1) Sankirna Shroti Antar (Pythagorean Limma). 


When a shruti interval of $3 i. e, 70 conts is increased 
hy 20 cents, it is called ‘Sankirna Shruti Antar’, thus, 


34 * $038 = 329 i.e. 70+20=90 cents, 


(1) Shrati Antar, (2) Sankirna Shruti Antar. 
esemianien| rt 
“Modern Swaras— Ri, Ga, Ga, Ri, Ga, Ga, 
= = 
Shruti Nos-—— 4 5 7 4 5 7 
Vibrations—270, 2811, 300 270, 2844, 3800 
Frac; Rajios— 34 xX } 1g = 4p S25 X28 = 4p 


Oents— 70 +119= 182 90 + 92 =182 


[39] 


In the frst illustration there is a Shruti Antar i. e. an 
enharmonic interval of 70 cents between 270 Ri and 281 | 
Ga, hence these iwo swaras cannot occnr consecutively 


(one after the other) in any raga as aforesaid. In the second 
illustration there is a Sankirna Shruti interval of 90 cents 
betweon 270 Ri and 281) Ga Although this Sankirna 


Shruti interval is also counted as one shruti only, it being 
20 cents more than an enharmonic interval and also there 
being an intermediate mugdha (gm) shruli of 281] Ga, 270 


Ri and 2815 Ga do ocour consecutively in our raga melodies. 
As there is a difference of 20 cenis between 2844 Ga and 
Q81] Ga (28d) +2814 =3848 ie. 90-70=20 centy), both 
these swaras assume one shruti name, namely the lifth 
Dayavanti, as will be seen from both the above illusirations. 


Ti should be borne in mind that in an interval of four 
shrutis, a Dwishruti Antay and a Laghu Dwishruti Antar 
(or vice versa) are used as Swarantars, while in an interval 
of three shitis a Sankima Shroti Antar and a Laghu 
ee Antar (or vice versa) are used as Swarantars, 
thus, 


2 Swarantars in the interval of four shrutis—} 4x }42=2 


Le 112 +92 = 204 cents, 


2 Swarantarg in the intervals of three shruis—3}% x 
eJifi. eo. 924+90=182 cenis, 


Siiheae swarantars are strictly adhered to in all the raga 
senles as well ag in fixing the frets of all the prime and. 
vikrit: (modified) notes on stringed instruments. 


es 
= 


Note—Dwishruti Antar minus the Praman Shrati Antar 
will also produce a difference of 1, hence it is counted as 
one shruti only, thus, 


Rpht= bho i, @ 1/2-22=90 cents i, eo Sankimna 
Shruli he (Diminished Soft Semi Tone). 
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(2) Sankirna Laghu Dwishruti Antari. e Dwishruti Antar 
(Diatonie Semi Tone ) 

When an interval of Laghu two shrutis (}23) is increas- 
ed by 20 cents it is called ‘Sankirna Laghu Dwishruti 
Antar,’ thus, 

134 x 298815 Le, 924205112 canis, 


1238 

A Sankirna Laghu Dwishrati Antar (112 cents) is the 
same ag the Dwishruti Anta. As previously slated both 
the Laghn Dwishrati Antar and the Sankirna Laghu 
Dwishruti Antari. e. Dwishruti Antar are alike counted as 
two shrutis from the prime tone and assume one shruli-name 
only. The same rule applies to Sankirna Dwishrati Antar 
(Augmented Semi Tones) also. 


(3) Sankirna Trishruti Antar (Augmented Minor Tone), 


When av inteival of three shrutis is increased by 20 
cents it is called ‘Saukirna Trishruti Antar,’ ihus, 
Apex $943 = $222 1 © 190+ 20 = 202 cents, 


(1) Trishruti Antar. (2) Sankirna Trishruti Antar. 
. 5 woot 
Modein Swains— Ri, Ga Ga, Ri, Gu 8-Ga, 
ShiutiNos— 4B 7 l 5 7 
Vibrations— 270, 2844, 800 270, W844, 80341 
Froe; Ratioo~ $7} x 1 Ufa By 1h = 108 
Cents 90 + 92 =182 90+112= 202 


It will be evident from the abdve illustrations that both 
the 800 Trishruiik Ga and 80812 Sankirna Trishrutik Ga are 
alike counted as three ghrutis from the prime tone Ri and 
assume one shruti-name namely the seventh Ratika shruti. 
On the eighth Readtri shruti there will be Ga of 270 x= 
3037 vibrations. 


(4) Sankirna Chatashruti Antar (Augmented Major Tone) 


When an interval of four ‘shrutis is increased by 20 
cenis it is called ‘Sankirna Chatushrati Antar,’ thus, 


ox 2948 = 339 i.e, 204 + 20=294 conts. 
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(1) Chatushruti Antar. (2) Sankirna Chatushruti Antar. 
Modan Swmas—Dha, 2Ni, 2Ni Dha, Ni, S-Ni, 
Shiuti Nos— 16 18 20 16 «18 20 
Vibiations—- 400, 426%, 450 400, 1263, 455} 
Fiae: Ratio— 18 x4 133 =} lf x 1 = Hae 
Centom = J12+ $2 = 204 1124+119= 224 


It will be seen frem the above illustrations that both 
the Chatushratik 450 Ni and Sankirna Chatushyrutik 4553 
Ni ave alike counted as four shrutis from the prime tone Dha, 
and assume one slnuti name namely Ramya shruti No, 20. 
Shruti No, 21 will be fous shrutis from 405 Dha, hence there 
will be 405 x $=455% Ni on Ugra shruti No. 21. 

Ilere ends a full and detailed description of all the 
various intervals of the modern Natural Scale of 22 Tones 
in the octave of Indian music. 


CHAPTER X, 
Arrangement of 22 Shrutis in the Octave 


The number of shrulié in an octave can be infinile, 
To prove this we will lake the instance of an interval of 
four shrutis of the modern prime tones 240 Sa to 970 Ri. 


There are three kinds of interval of one shruti, namely 
$4, 34 and $34, hence there will be throe vanelics of Ri‘on 
_the first Tivra — as follows :— 


(1) 240 x8 }=248 Ri, (2) 240 x 2} = 250 Ri, (3) 240 x 94% = 
25284 Ri “a 
Out of these three varieties 25237 Ri, being at Sankirna 


Shruti Antar from 240 tonic Sa, is the only note that is used 
in ragas, 
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Tee are two kinds of ihe mierval of two shratis, neucry 
143 and 4%, hence there will be two varieties of Rion the 


second Kumudvati shruti as follows :— 
(1) 240x132 = 2584 Wi, (2) S10 |! = 256 Wi 
Both these varieties ure used in ragas, 


There are iwo kinds of ihe interval of three shrutis, 
namely 32 and #448, hence there will be two varieties of Ri 


on the third Manda shruti as follows :— 


(1) 240 x42 = 2662 Ri, (2) 210% Jays = 260) 49 Ri 


2 


Out of theso two varieties, only 2069 Riis used in ragas, 


There are two kinds of the interval of four sluts, 
9 and £38, hence there will be two varieties of Rion the 
fourth Chandovati shruti as follows : — 


(1) 240 x 2 = 270 Ri, (2) 210 x 33% = 273), 1, 
Out of these two varieties, only 270 Ri is used in ragas, 


Thus ib will be quite evident that within an interval of 
four shrutis of the modern prime tones Sa and Ri there can 
be nine varielies of Ri, Sinilarly there will be many 
varieties of the other prime tones also, and consequently the 
number of shrutis in an octave will be inlinile, Out of these 
shrutis, only those, that are made use of in ow ragas and 
which stand in samyadi (concordant) relationship with one 
another, are taken into consideration disvarding the rest, 
Then with a view to further minimumise the number of 
shrutis those two shrutis, that are separaled from each other 
by an interval of 20 cents, are counied as one shruti only, 
thus fixing the total number to 22 in the ogtave. This has 
remained the accepied number ever since. 
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GIAPTER XT 


The Modern Natural Scale of 22 Tones evolved out of 
Bharata’s Sa-Grama Scale of 22 Shrutis and 
9 Natural Notes in the octave. 


Ma-Grama trishratik Panchama is called Chute or 
Laghu Panchama, The location of the ancient Sa-CGrana 
chatushrutik Panchama is on Alapini shruti No. 17, hence 
that of Ma-Grama trishrutik Panchama will be on Sandipini 
shruli No. 16 Bharata calls this Sandipini shruti of Ma- 
Grama Panchama a ‘Praman Shruti’ or an indicative 
interval, because all the twety-two shrutis of the octave 
can be deduced from this Praman Shruti by Panchama- 
Bhava samvad. 


By deducting trishruti Antar of Ma-Grama Panchamna 
from chatushvutt Antar of Sa-Grama Panchama we gat the 
fractional value of the Praman Shruti as already stated in 
the previous chapter, thus 

g+5P=4) io, 204 -182 = 22 vonts, 


The vibrations of the chatushrutik Panchama are 360, 
hence the vibrations of the trishratik or Laghu Panchama 
will be 860+%)=355%. From this 3553 Ma-Grama 
Laghu Panchama we get all the modern twenty-two shinti- 
swaras of the octave by Panchama-Bhava samvad (3), 


See the accompanying chart. 
H 


All the notes in the chart are printed according to the 
notation system adopted for this treatise. 


from Ma-Grama Chute or Lagi Panchanta. 
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(Chart No, 5). 
22 Swaras obtained by Panchama-Bhava Samyad 





Names and vibrations of 








lg Hates ele See Samyadi 
1 3553 Laghv Pa 2662 Ri 
2 2662 Ri 400 Dha 
3 400 Dha 800 Ga 
4 300 Ga 450 Ni 
5 450 Ni 33873 Ma 
6 3375 Ma 253) li 
7 | 253h 8794} Dha 
a 3793, Dha 
8 | B79s% Din 2841} Ga 
9 | 284t Ga 41262 Ni 
10 | 4263 N 320 Ma 
1l 320 Ma 240 Sa 
12 240 Sa 860 Pa 
13 360 Pa 270 Ri 
di 270 Ri 105 Dha 
15 405 Dha 303} Ga 
3084} S-Ga } 
16 30834 8-Ga 465) S-Ni 
17 4554 8-Ni 3414 S-Ma 
18 | 341} S-Ma 256 Ri 
19 | 266 Ri 384 Dhan 
20 | 384 Dia 288 Ga 
21 | 288 Ga 439 Ni 
a2 | 432 Ni 





Note—This chart is very useful to all the studenis of Indian Music to 


(concordant) relationship of all the notes 


know the samvadi 
of various Ragas, 
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Out of the notes of the chart, those thal ave usod in 
our raga-melodies can be arranged i in order of pitch, thus 


Sa, Ri, Bi, Ri, Ri, Ga, Gay Ga, §-Ga, Ma, 
240, 2532, 256, 2662, 270. 2844, 288, 300, 3033}, 320, 


Ma, S-Ma, (Ma, Laghu Ta), Pa, Dia, Dha, Dha, Dha, Wi, 
3373, 8411, 855%, 360, 8794, B84, 400, 40%. 4268, 


Ni, Ni, S-Ni, Sa. 
In all 22 
432, Le abba aan, Se 

Note—The seven notes of the modern fundamental 
scale are printed in bold types. Their vikrit notes are all 
printed in ordinary types. 


Inu modern music the tonic Sa and its natural consonant 
Pa, being ‘avikrit’ or ‘achal’ (slationary), do noi under any 
circumstances lake ihe names of their respective pr oceding 
notes. The remaining five noles of the fundamental scale 
assume four varieties, which are called by the Muhomedan 
musicians Atikomal, Komal, ‘Tivra and Tivratar respectively. 
Ag the nole Pa is ‘avilerit? in modern music, 355§ Mai. e. 
Laghu Pa is not used in our raga-melodies, \ 


The accompanying chart will show how thé above 
twenty-two noles have evolved ont of Bharata’s Sa- Grama 
scale of 9 Natural Notes distribuled /emong 22 shyrulis in 


the octave. - 
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Chart No. 7. 


Fractional Ratios of the Intervals of 22 Tones of Indian Music, 














7 : Langit of the 
Na ibatone of Notes, Pvational Radin, | Cans, bron she bre 
in inches. as 
0 240 Sa 36 
2| 268) Ri 128: 135 92 | 842, 
n 256 ra 2025 : 2048 20 | 333 
3 2663 Ri 24: 25 70 | 822 
4 270 Ri 80: 81 22 | 32 
5} 2844 Gn 243: 256 90 | 303 
8 288 Ga 80: 81 22 | 30 
7 300 Ga Qt: WD 70 | 28¢ 
» |803} Bs) 2025 : 2048 20 | 28:4, 
9 320 Ma 128: 135 92] 97 
11 | 337} Mn) 198: 135 92 | 252 
» | 3474 S-Ma 2025 : 2048 20 | 2B y% 
13 360 Pa 128: 185 92} 24 
15 | 3879} Dia} 128: 135 92] gad 
+ 384 Dha} 2026 : 2048 20 | 224 
16 400 Dha 24: 25 70 212 
17,| 405 Dha 80: 81 22 | 21} 
1g; 4268 Ni 243: 256 90 | 20} 
19 432 Ni 80: 81 22 | 20 
20 450 Ny M4: BB 70 | 19} 
» | 486) S-Ni 2025 : 2048 20 | 1843 
22 480 Sa 128: 135 92 | 18 
Total... | 1200 








a 
Note—Multiplication of all the iractional ratios will be 2, 
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By close sludy of the natural scale it will be seen that 
all notes sland in Panchama-Bhava samvadi (concordant) 
relationship with one another. It should be borne in mind 
that vibrations play a most important part in determining 
the samvadi relationship of noles, while shruli intervals Jor 
ascertaining their accurate pitch. 


It is erroneous to say that there is no harmony in Indian 
music, Our seale of 22 Tones itself is based purely on 
natural harmony; moreover there cannot be any raga with- 
out its noles being in samvadi relationship with one 
another. It would, therefore, be far becoming to say that 
harmony of Indian music is quile natural, while that of 
Western music is simply coarse and artificial. 


A glance at the chart will show that our modem 
Natural Scale of 22 Tones evolves out of the ancient Bharata’s 
Scale of 22 shrutis and 9 Natural swaras in the oclave. 
This goes to prove without any doubt that the scale used by 
our modern musicians is the same as that expounded by 
Bharata in the early part of the sixth century A.D., 





CHAPTER XII 
Sarna~Chatushtayi (Four Diminutions) of Bharata, 


As stated in the previous chapter the difference between 
360 Shuddha Pa of Sa-Grama and 3553 Laghu Pa of Ma- 
-Grama is the Comma of Didymus (frye 9 +1028) jo, 99 
cents), Bharata calls this Comma the ‘Praman’ (Indicative) 
Pala because all the other intervals can be deduced from 
! 1 7 
Take two Veenas, he says, alike in all respect 
tune them both in the Se-Geatie One of Shear eae 
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‘Ghal-Veena’ and the other ‘Dhruva-Veena’. On this second 
Dhruva-Veena diminish the note Pa by the Praman Shruti 
(84) in sach a way that this Laghu Pa of Ma-Granta will 
coincide with the shuddha Pa of Sa-Grama of ithe first Chal- 
Veena, 


Note—All diminutions of notes are effected by raising the 
pitch of the wire of Dhruva-Veena. 


By the second diminution the {wo notes Dwishrutik Ga 
and Ni on Dhruva-Veena will coincide with the two notes 
Ri and Dha of Chal-~Veena. ‘This is the diminution of two 
shrutis. The second shruti then is the difference between 
the Semi-tone and the Praman Shruti $+$)=348 Le. 
90 cents). 


By a third diminution the two notes Trishrutik Ri and 
Dha on Dhruva-Veena will coincide with the two notes Sa 
and Pa of Chal-Veena. This is the diminution of threg 
shrutis, The third shruti then is the difference between the 
Minor Tone and Semi-tone (4+ }¢=23 i. @ 70 cents), 


By a fourth diminution the three notes Chatushrutik 
Sa, Ma and Pa on Dhruva-Veena will coincide with the 
three notes Ni, Ga and Ma of Chal-Veena. hig is the 
diminution of four shrutis. The fourth shruti then is the 
difference between the Major Tone and Minor ‘Tone 
(Q+40=81 4, 6, 22 cents, the Praman Shruti), 


All the above four diminutions clearly establish the 
fact that the Shrutis of our ancient Shastra-writers were not 
equal in size i, e, the Shruti was not a fixed unit, 


By the above four diminutions on the Dhruva-Veena 
we get our modern fundamental scale of seven Shuddha 
swaras, as will be clearly evident from the annexed chart, 
This scale is played on Sa-wire of our modern stringed 
instruments from Mairu (Nut). 
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(Latest Research) Chari No. 8. 
Sarnia-Chatushtayi (Four Diminutions) of Bharata, 




















Chal-Veena Dhruva-Veena, 
Names of Shrautis. ES 2 A A 5 ee 3 ag 
saul! & 2 | 2) 2/488 
& Bla a mS 
(Maira) Kshobhini Ni Sa Sa 
1 Tivra Sa 
2 Kumudvati Sa 
3 Manda Sa 
4 Chandovati| 4 Sa Ri 4 Ri 
& Dayavanti Ri 
6 Rajjani Ri 
7 Ratika 3 Ri Ga 3 Ga 
8 Roadhri Ga 
9 Kroadha | 24a Ma | 2 Ma 
10 Vajrika Ma iia 
11 Prasarini Ma 
12 Preeli Ma 
13 Marjani 4 Ma Pa | aPa 
14 Keshiti Pa 
15 Rakta Pa 
16 Sandipini L-Pa 
17 Alapini 4 Pa Dha 4 Dia 
18 Madanti Dha 
19 Roahini Dha 
gra Ni 
22 Kshobhini | 2 Ni 28a 
etre ae) ee 


[52] 
CHAPTER XIII 


Varieties of Swarantars (Intervals of Notes) of 
Raga-Scales. 


All the twenty-two notes of the natural scale are not 
used simultaneously in any raga. As arule the maximum 
number of notes, that can be used ina raga, is nine, and the 
minimum number of notes is five only. When there is a 
combination of more than nine notes in a melody, it isa 
‘mishra’ raga i.e, a combination of several ragas, A. 
combination of less than five notes will be a ‘Tana’ (at7), 


In the raga-scale of seven notes there are no two semi- 
tones together, such as RiRi, Ga Ga, Ma Ma, and 80 on, 
Although there can be two semi-iones together in raga- 
scales of eight and nine notes, as a rule in Indian music 
they cannot occur consecutively (come one alter another) in 
any raga-melody, because such a process ig not agreeable to 
our style of the art. Out of the two semi-iones, the first 
semi-tone is generally used in ‘avaroha’ (descent) only. 
Some musicians do use them together very sparingly in a 
few ragas like Kedara, Bihaga, Lalilta, Mia Malhar, ate., Lor 
the sake of embellishment only. 


It should be thoroughly borne in mind that in raga-scale 
as well as in arrangement of frets on stringed instruments 
there cannot be a swara at any of the shruti or enharmonic 
intervals of 70, 22 or 20 cents, as these intervals are merely 
Shruti Antars and not Swarantars, as already explained in 
chapter IX. All the Swarantars, that ave used in our raga- 
seales, are given in the accompanying chart with names of 
their respective notes. 
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Chart No, 9 
Varieties of Swarantars of Raga-Scales. 


ner 
Frac: | Contig | Shivti Sankhiavachale [Popular Names | Wostern Namea 
Ratios Names of the Notos | of the Notos of the Notos 








339 | 294 | Sankirna Chatu- | Sankirna |Sharpened or 
shrutik | Tivratar | Augmented 
Major Tone 
Q | 204) Chatushratik Tivratar {Major Tone 
4096 | 202 | Sankirna Tri- Sankirna | Augmented 
shrotik}  Tivra Minor Toute 
4p | 182 Trishrutik Tivra | Minor Tone 
1g | 112 Dwishrutik Komal {Semi Tone 
423 | 92 | Laghu Dwishratik | Atikomal [Soft Semi Tone 
33% ) 90 ) Sankirna Shrutik s Diminished 
Soft Semi-Tone 











aero naneY Snr esteem enasnanceernnetenannattatneneaneemieneiinnnnnnenettnininnanstnett 


As there is a very minute difference of only two cents 
between the notes at the intervals of 92 and 90 cents, both 
are alike named ‘Atikomal’ swaras in this iveatise. 14 is Tar 
more advisable to know all the notes by their Shruti- 
Sankhiavachak names than by the popular vague terms like 
Atikomal, Komal, Tivra, Tivratar, ela, 
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CHAPTER XIV, 


Swaras produced by 12 Frets on Sa, Ma and Pa Wires 
in the Octave of Stringed Instruments. 


The largest variety of musical instruments in India is 
found among the strings, The Veena occupies the first 
place among them all, and has done so from time immemorial, 
Tt is also the instrament par excellence for rendering Indian 
music. In Northern India the Veena is called ‘Been’, 
The Veena lends itself to all the different graces which 
give so much beauty to Indian music, and in the hands of 
really capable performers it produces most wonderful and 
charming effects, Jt is an ideal instrument for an Indian 
student to learn, [0 is hoped that more and more the 
unsuitable harmonium with its strident tones will give 
place to this beautiful Indian instrument, an instrument 
affording not only delight to player and hearers, but also 
real culture. Noone, who has not heard the masters of the 
Veena, las any right to give a final judgment on Indian 
music. The principles of the popular Sitar are the same 
as those of the Veena, but there are considerable differences 
in construction. In Sitar the frets are movable at the will 
of the player, hence it is easy to aller the size of any parti- 
cular intervals, 


The frets of the Veena or Sitar ave supposed to mark 
the points at which the strings should be stopped with the 
finger to get the different notes of the scale. Through 
examining a number of specimens a rude average has been 
obtained, which seems to indicate a system curiously like 
the modern European system of twelve Semi Tones in the 
octave, But it is clear, this can be only a rough approxi- 
mate scheme upon which more delicate variations of relative 
pitch are to be grafted. for the actual svstem of Indian 
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scales is too complicated to be provided for by a mero 
arrangement of twelve equal Semi Tonos. 


As most of our readers know, a Binkar or a Stlavist is not 
restricted {o the notes given by his frets, Tle can produce 
all delicate variations of relative pilch by shifting the [vets 
or by ‘meenda’ (#18) i.e. by pulling the wiro sideways, 
The method of placing twelve important frets (or oven less) 
in an octaye was adopted as the most conveniont fora 
performer who wished to interpret with comparative [auilily 
a wide range of notes. If there were placed a separate fret 
for each of the twenty-two tones, naturally the frets will 
come too close t) each other, thus making play most 


inconvenient. 


The wires of all the stringed instruments are always 
tuned to Sa, Ma and Pa i.e, in Samvadi relationship with ono 
another. As every performer knows, the Tonic Sa of the 
scale of Veena, Silar, Dilruba, ele, is on fret No. 7 of the 
Ma-wire, which is played upon most, though expert players 
will use all the three wires easily, ‘The accompanying’ chart 
will clearly show the notes that are produced on the twolva 
frets on Sa, Ma and Pa wires in the ovlave of the above 
instruments, commencing !rom rel No. 7, which is the tonie 
Sa, Ag aforesaid the intermediate vikril notes are produced 
by shifting the frets downwards or upwards ag the caso may 
be or by ‘Meenda’. Meenda means the gradual merging of 
tones or gliding between tones, This has always been an 
essential element of Indian Music and marks a fundamental 
difference in conception between the Western theory of 
musical intervals or empty spaces between notes and the 
Indian theory of the natural growth and flowing continuily 


of sound. 


While it is true that alterations of pilch in the melodios 
took place by intervals in the primitive stage of melody 
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music, continuily of transition has gol a very, if nol, the 
most important place in developed melody music as that of 
India, unforiunately unknown to the West as her many 
other styles of arts. ‘This continuity of transitions 1s easily 
shown by vocal or instrumental demonstration. While a 
raga has a definite number of notes il uses in two directional 
movements Arohi (ascent) and Avarohi (descent), some of 
the constituent iransilions are peculiar to itsell only, and 
have great wsthelic influence in this yveproduction or re- 
presentation, The continuity or transition is the mosi 
important factor in Indian classical style Ii is clear that in 
European music, noles have independent existence and not 
linked as is characterise of Indian music. 


Smooth transitions, tho wavy movements of notes, 
artistic twists, and the soft and passing shades are very 
necessary for the expression of our raga-musie, It is very 
difficult to convey the significance of raga in words and 
even through notation, unless one is acquainted with ib, 


We may sum up by saying that the beauty of Western 
harmonic music depends on the wsthetic relalionship ol 
simullaneously pioduced compound tones, and the Ilindus- 
tani Raga music depends for its beauty on the relationship 
of continuous transilions in wsthetic proportion. 


Note—Simply for convenience sake the vibrations of 
Madhya Saptak (middle oclave) are wiilten in the chart fox 
all the notes. The vibrations of the notes of Mandra Saptak 
(lower octave) will be half, and those of the notes of Tara 
Saptak (higher octave) will be double the vibrations of the 
notes of Madhya Saptak, as already explained in chapter 
VL 
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CHAPTER XY, 


Fallacy of the Scale of 12 Komal Tivra Swaras of 
Modern Authors, 


As stated in the previous chapter the notes produced 
on the twelve frets in the octave of Veena, Sitar, Dilruba, 
ete., on Ma-wire from the seventh fret as tonic Sa, areas 
under t.— ; 

Sa, Ri, Ri, Ga, Ga, Ma, S-Ma, Pa, Dh, Dha, 

240, 256, 270, 2844, 300, 320, 3414, 360, 3794, 400; 
Ni, S-Ni, Sa. 
4262, 4554, 480. (All notes are at ‘Swarantar’ [rom each 
other.) - 

Frets are supposed to be the ‘Swaras’ of the scale of 
siringed instruments, hence it is absolutely essential that 
ihere should always be any of the ‘Swarantars’ between 
them, as fully explained in chapter XILL ‘There cannot be 
two frets at any of the ‘Shruti Antars’ of 70 cents, 22 cents 
or 20 cents respectively between them, 

There is a2 common belief among the musicians that the 
swaras produced on twelve frets of stringed instruments are 
the twelve Komal Tivra swaras of the scale of modern 
authors, but this ig an erroneongs belief, as will be evident 
from their scale, which rans as follows :— 


Sa, mi, Ri, Ga, Ga, Ma, Ma, Pa, Dha Dha, 
240, 266, 270, 288, 300, 320, 3373, 360, 384, 40s, 
Mi, Ni, Sa. 
432, 460, 480. 


In the above scale of 12 Komal Tivra swaras the prime 
tone 300 Tivra Ga is at a Shruti imterval of (299) 83 ie. 70 
cents from its vikrit.288 komal Ga; similarly the prime tong 
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450 Tivra Ni is at a Shruti interval of (439) 33 ie 70 cents 
from its vikrit 432 komal Ni. As aforesaid the above two 
intervals being merely ‘Shrati Antars’ and not ‘Swarantars’, 
no frets can be fixed on stringed instruments for tho vikvit 
notes 288 komal Ga and 432 komal Ni. There is an interval 
of three shrutis (42) between the prime tones 270 Ri and 
800 Ga ($22), similarly between the prime tones 405 Dha and 
450 Ni (482). On account of this interval of three shrutis, 
the intermediate vikrit swara between the prime tones 270 
Ri and 300 Ga can only be 270x944 =284} Atikomal Ga 
and not 288 komal Ga, similarly the one between the prime 
tones 405 Dia and 450 Ni can only be 405x349 = 4268 Ali- 
komal Ni and not 432 komal Nii This has been fully 
explained in chapter IX. 


Ii is, therefore, evident that the scale of twelye Komal 
Tivra swaras of modern authors cannot be fixed on the 
frets of stringed instruments. 


On comparison of the twelve notes of both the above 
scales it will be seen that they vary considerably. ‘Tho sealo 
of twelve Komal Tivra swaras of modern authors lack in 
284} Ga, B41, S-Ma, 3879y% Dia, 400 Dha, 4265 Ni and 455} 
S-Ni, which are actually played daily by the students in 
different Ragas on the frets fixed on the stringed instruments. 
Besides the above six notes there is a deficit of the notes 
253} Ri, 2663 Ri, 803 3} S-Ga, ete, which are used in our 
Ragas and are produced on the stringed instruments by 
shifting the frets or by ‘meenda’, This goes to prove with- 
‘out any doubt that the scale of only twelve Komal Tivra 
swaras in the octave is quite incomplete, Another proof of 
the deficiency of notes in this scale is given below. 


Melody in Indian music strictly demands that all notes 
of the seale must. have samvadi (concordant) relationship 
with one another. For samvadi relationship thero should 
always be a fractional ratio of ¢ (Ma) and § (Pa) hetween the 
notes, as already stated in chapter IX. Accordingly tho 
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samvadi notes of the scale of twelve Semi-tones will be ag 
follows :— 


Scale-240 Sa, 256 Ri, 270 Ri, 288 Ga, 300 Ga, 320 Ma, 
(Ma) -820 Ma, 341] SMa, 360 Pa, 384 Din, 400 Dha, 4263 my, 
(Pa) -860 Pa, 384 Dh, 405 Dha, 432.Ni, 450 Ni, 480 Sa, 


Scale-837} Ma, 360 Pa, 884 Dha, 405 Dha, 482 Ni, 450 Ni. 
(Ma) - 450 Ni, 480 Sa, 256 Ri, 270 Ri, 288 Ga, 300 Ga, 
(Pa) - 263} Ri, 270 Ri, 288 Ga, 303} Ga, 324 Ma, 3373 Ma, 


The above chart of the concordant relationship of the 
twelve Semi-iones will show ihat there are six extra notes 
2534 Ri, 3032 Ga, 324 Ma, 341} S-Ma, 400 Dha and 4262 Ni, 


This also goes to prove without any doubt that there should 
be ai least 18 notes in the octave for Indian Raga-melodies 
and that the scale of only 12 Semi-tones ia ipso facto 
incomplete. This clearly explains the fallacy of the modem 
authors’ scale of twelve Komal Tivra swarag in the octave, 
hence the practice of expressing Ragas in terms otly of twelve 
Komal Tivra swaras should be entirely discouraged. More- 
over the terms ‘Komal’ and “Tivra’ for notes have no 
technical value whatever, as they ave loo vague to ascertain 
the accttrate pitch and samvadi relationship of notes, Ax the 
Shruti theory of our pre-ancient Shastra-writers was all 
Greek and Latin to our modern authors, they have tried to 
compromise their ignorance by introducing the Western 
scale of 12 Semi-tones for Indian music, thereby doing 
irreparable harm instead of any good to the cause of this 
divine art, 


[63] 
CUAPTER XVI. 


22 Shrutis and their vital importance for expressing 
various emotions of Ragas. 


Music is the art of expressing the various feclings and 
emotions by means of the notes. Unfortunately most scho- 
larg ave content with its superficial effect only, never 
enquiring how combinations of notes van arouse different 
mental states, What are the ‘prakritis’ (feelings) of natural 
and their various Vikrit notes? Why are they termed so? 
What is the difference in their feeling ? What notes aro used 
to express joy and what noles to express sorrow? Such vital 
questions are entirely neglected. To make the position clear 
and with due respect to the profession it will not be out of 
place to mention here that the modern musician, with all 
his skill in compounding the notes, may be compared to a 
cook who knows neither the chemical properties of the raw 
articles he uses, nor the after-effect of the rich viands he so 
deliciously prepares, ‘The musician, however, cannot harm 
like the cook, because music, even at ils worsl, is only 
annoying, Suffice ib to say that the combinations of notes 
play a most important part in expressing the various emotions 
of Indian Raga-melodies, 


Some crities lightly brush aside the above prinuiple, 
stating that a genius can use any Raga for expressing any 
emotion, Such people ought io remember (hat though a pol 
can be made of steel, brass, copper, silver or gold, not to 
mention clay, these metals have their own properly; and 
though out of gold a pin, a pot, a sword or a piece of cannon 
can be made, the property of gold is quite definite and 
distinct. Similarly though a Raga may express several 
emotions, it has its own distinctive feeling, 


The root meaning of Raga is ‘Passion’. The very Lact 
of putting passion (fa, emotion) into music means thal a 
particular note will be taken rather flatter or sharper at one 
lime than at another, The law is there of course to be 
obeyed as perfectly as possible. ‘The use of the term ‘Shruti’ 
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for such a possible flattening or sharpening of particular 
notes recognizes the truth of this variability. Tor instance, 
as will be quite evident from the study of Part IT of this 
treatise that those noles that are ‘Atikomal’ (Soft Semi-tones) 
in Bilaskhani, Asavari and Bageshri Ragas are ‘Komal’ 
(Semi-tones) in their corresponding Bhairavi, Darbari and 
Kali Ragas vespectively. Should komal notes of the latter 
be used in place of Atikomal notes in Bilaskhani, Asavart 
and Bageshri Ragas, their distinctive ‘Karun rasa’ (compas- 
sion sentiment) will be entirely lost. Tt is, therefore, an 
accepted rule in Indian music to use only the prescribed 
Shruti-Swaras for expressing the various emotions of the 
Ragas. It will be quite evident from the study of Part IT 
that each and every note of ony Natural Scale of 22 Tones 
is made use of quite independently of one another in all our 
Raga Scales. 


Ti is, therefore, worse than preposterous for the 
advocates of the scale of twelve Semi-tones in the octave for 
Indian music to say that the twenty-two shrutis of our 
ancient Shastra-writers are merely ‘alankarik’ (ornamental), 
vague, unimportant and airy, and serve no practical purpose. 
This indiscreet ond misleading statement is a clear evidence 
that these zealots of the Western incomplete scale of twelve 
Semi-tones in the octave for our Indian music hopelessly 
lack in adequate knowledge of the shrutig—the fruit of the 
high genius of our pre-ancient sages and their vital import- 
ance in Indian music. These advocates should well 
hemember that the Western scale of twelve Somi-tones in 
‘the octave may be suitable to our folk or street music of 
the lowest order, but is not at all advisable for the classical 
jarlistic music of India, 


The appearance and arrangement of 22 shrulis in the 
scale of Indian music, and also our Ma-Grama scale which 
is identical with the Western Major mode (see page 380), afford 
the clearest evidence that our pre-ancient Shastra-writers 
had a profound understanding of the laws of sound in rela- 
tion to music, Our music in the past was highly sysiema- 
tised and the system adopted was the best for its needs. 
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would even go further and say that the system adopted by 
our old Shasira-writers has been found suitable even for tle 
classification and systematisation of our modern Ragas, as 
will be quite evident from the study of Part IT of this trea- 
tise. It is mainly the subsequent scholars who are solely 
responsible for the present grave deterioration of our noble 
and ancient heritage of India. It now badly needs to be 
revived with care and love. 

The appearance of ‘vikrits’ (chromatic notes roughly ) 
and the twenty-two shrutis in the Indian music has the 
purpose of explaining the finer shades in the variations of 
notes. These artistic variations of pitch can be expressed 
in the word ‘intonation’ (lit, rige and fall in the musical 
pitch of the voice), and this intonation is one of prime im- 
portance and value in the evolution of the Raga-molody of 
Indian Music. It can only be had from our natural Shruti 
Scale of 22 Tones and not from the modern authors’ incom- 
plete scale of 12 Komal Tivra swaras, hence it needs to be 
discarded by all the siudenis of Indian music from the 
very initial stage of their study. 

Remember that the music, founded on the seale of only 
twelve semi-tones in the octave, must be considered as 
imperfect music, and far below our musical sensibility and 
aspirations, ‘That it is endured and oven thought beautiful, 
only shows that our ears have been systematically falsified 
from infancy. It would certainly be very desirable to retin 
to our ancient Natural Scale of twenty-two shrutis in the 
octave, for it cannot be denied that the scale of twolve Semi- 
tones, which simple though it may be, has given to music, 
founded on simple and exavt laws, a character of almost 
coarse approximation. 
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CIIAPTER XVIL 
Harmonics or Upper-Partials, 


The ear, when itg attention has been properly directed 
4o the effect of the vibrations which strike it, does nob hear 
merely that one musical tone, whose pitch i is delermined by 
the period of the vibrations, but in addition to this it bocomes 
aware of a whole series of higher musical tones (certain 
other notes which are present in if at various pilches and 
intensities), which we call the harmonic upper-parlials of the 
whole musical tone or nole, in contradistinction to the funda- 
menial or prime partial tone, or simply the prime, which is 
the lowest and generally the loudest of all the partial tones, 
and by the pitch of which we judge the pitch of the whole 
compound musical tone itself, The series of these upper- 
partials is precisely the same for all compound musical 
tones, which correspond to a uniformly periodical motion of 
the air, Tt is as follows :-— 


The first upper-partial tone (or second partial tone) is ° 
the upper octave of the prime ione, and makes double the 
number of vibrations in the same time, If! we call-tho 


prime 240 Sa, this upper partial will be 480 Sa. 


The second upper-partial (or third partial tong) is the 
fifth of this octave ie. Pa, making three times ar many 
vibrations ag the prime in the same time, ie 240 %3 = 720, 


The third upper-partial tone (or fourth partial tono) is 
the second higher oclave, i, a, Sa, making four times as 
many vibrations as the prime in the game time, i, oe 
240 x4 = 960, 


The fourth upper pan (or fifth partial tone) is the 
major third of this second higher octave, i, e, Ga with five 
times as many vibrations as the prime in the game lime, 
ive, 240x5 = 1200. 


Thus they go on, becoming fainter 40 tones making 
seven, eight, nine, ete, times as many vibrations in the 
same time as the prime fone. The upper-partials diminish 
in intensity as they rise in pitch. 
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In short, strings in vibrating do nol only swing as a 
whole, but have also several secondary motions, each of 
which produces a sound proper to itself. A string, when 
srtuck, vibrates first in its entire length, secondly in two 
gogmenis, thirdly in three, fourthly in four and soon, All 
of these motions are simultaneous, and the sounds proceed- 
ing from them are blended into one note. ‘The lowest note is 
the loudest, and is called ihe fundamental or prime tone, 
and the others ave called overlones, upper-partials or 
harmonies. 


lt is this natural progression of sound which forms the 
basis of our Indian melodic music. It is far more natural to 
man than the Western systein of harmony, which compromises 
with Nature by creating an artificial scale of 12 Semi Tones 
io meet the needs of keyboard instruments like Pianos, 
Organs, Harmoniums, ete. 


The human ear is endowed by nature with the faculty 
of discrimination in the natural relationship and sequence 
of tones. Western ears have been so long accusiomell to 
the artificiality of ‘Equal Temperament’ that they cannot 
easily appreciale natural tones and distinguish the finer 
divisions of scale-noles which ave characteristic of Tndian 
music. Sullice it to say that iv ils limiled sphere Indian 
music is most, faithful to nature, while the Western is more 
or less artificial, For want of psychological analysis, the 
Fast and the West cannot appreciate each other scienti- 
fically. 


CIIAPTER XVIII 
Harmonium and its Tempered Scale, 


In the Piano, Organ, Harmonium and other key-board 
English instruments the Natural Scale is dreadfully abused 
and distorted by the method of what is called “Equal 
Temperament”, They divide the scale into twelve Semi- 
tones only. This limited scope of keyed English insirn- 
ments disqualifies them to perform many of the beauliful 
airs of Indian music, It is this that aceustoms the car io 
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false notes, hence all ‘star’ singers never use the Harmonium 
instrument ag accompaniment during singing. 


The harmonium has the most desiructive influence on 
Indian music, not only on account of its false tuning and 
incomplete scale, but also because it robs the musician of 
his crealiveness in improvisation and his confidence in 
actual performance, The subtle beauty of ‘Meenda’ (deflec- 
tion of the musical wire) and natural intonation, which are 
the life and soul of the Raga, are entirely lost when Indian 
music is played on this crude music-box. In short the use 
of harmonium for our Indian music should be strongly 
deprecated. It is, however, gratifying lo note that efforts 
are now being made to introduce the Natural Shruti Scale 
of 22 Tones in the harmonium. 





sane 


CILAPTER XIX 


Use of Tambura as Accompaniment during Singing 


The Tambura (a kind of large Veena with four wires 
and no freis) tuned only to Sa ({onic) and Pa (the fifth) has 
been the best instrument for accompaniment «luring singing 
from time immemorial, By its consistent reiteration of the 
fundamental ionic note Sa and the natural consonant Pa it 
keeps the musician in inne and stimulates his creative 
faculty through the sustained resonances and harmonic 
overtones of ihe insirument, For exira facility during 
singing, Sarangi, Dilrnba, Violin, etc,. are used along with 
the ‘Tambura except Veena and Silar, which ave par excel- 
lence for rendering Indian music. 


The use of the popular Ilarmonium as accompaniment 
{o singing should be strongly deprecated. We would like to 
see Tambura in the hand of all Indian singers and to hear 
beautiful and artistic ntonations once more in general use. 














CLASSIFICATION OF RAGAS 
ACCORDING TO 


THE TRADITIONAL MURCHANA SYSTEM. 


at OE Be 


Ragas are grouped under a number of gcalos known aa 
Melas (##) or Thatas (a2), a custom which is nearly 400 
years old. 


It is an admitied fact that ‘Murchanas’ play an imporlant 
part in the production of Ragas, in other words anatont 
Murchanas are themselves what we call the present day 
‘Thatas,’ The great advantage of the classification of Ragas 
according to Murchanas is this, that one can, simply aba 
glance, know the exact Shruti Intervals, Vibrations, Samyadi 
Relationship, etc., of all the notes of a Thata before com - 
mencing studying Ragas grouped under that ‘Thata. This 
advantage unfortunately is not manifest in any of the lypes 
of classification at presentin vogue. There are various lypes 
of classificaton worked out by past and present authors 
purely according to their own whims and caprice and not one 
of them geems to have been based on a proper scientific 
method, This indiscriminate classification of Ragas hag 
been brought about mostly by authors who have advooated 
the scale of only twelve Semi tones in the octave for our 
Indian music, 


Some over-zealous scholars have even gone so far ag to 
attempt to describe the scales of some Ragas by Shruti 
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Intervals and Vibrations of their notes according to their 
own fanciful methods. These imaginary Raga scales, having 
proved absolutely incorrect, have done great harm instead 
of any good 1o the cause of Indian music, It will not be 
out of place to warn my readers against such misleading 
literature. The fallacy of some of their Raga scales such 
as Bilayal, Yaman, Kafi, elc., is clearly proved by concrete 
facts and figures in this treatise. Remeber that ‘Murchanas’ 
are the bases of all Indian Raga melodies, hence no aceurate 
Thata or Raga scales can ever be worked out but by the aid 
of Murchanas only, Our traditional ‘Murchana System’ is 
the only system for the classification of Ragas that can 
purify our melody-modes and raise ihe status of this noble 
art in the domain of music. 


A full and detailed description of the classification of 
Ragas by the traditional Murchana system with Shruti 
intervals, Vibrations, Samvadi relationship, cic., of their notes 
will be found in this treatise. Ii is the latest research— 
the fruit of years of author's siupendous labour and a very 
close study of both the theoretical as well as practical music. 
This Marchana system of classification has been thoroughly 
worked out by co-operation of voice and instrument, so as to 
come into common use and to find a common basis Lor the 
Northern as well as Southern musical system. It is a system 
based on shastric tradition, which brings together into groups 
Ragas which have similar features. In all about 170 Ragas 
are grouped under eleven Murchanas with Shruti intervals 
and vibrations of their notes, which will be found very use- 
ful by all the students of Indian music to learn the accurate 
pitch and Samvadi relationship of notes of all the Ragas, 
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CITAPTER L 
Murchatias (Melody Bases, Raga Scales). 


Murchanas are developed from hoth the Sa-Grama and 
the Ma-Grama by shifting the tonic note Sa (Slandard note 
or Drone) io each note of the scale, thus forming seven 
different scales for each mode, i o. in all 14 scales for both 
the Gramas. Each Murchana extonds downwards i, e. 
Sa, Ni, Dia, Pa, Ma, Ga, Ri in Sa-Grama, Murehanas of 
Ma-Grama commence from Ma, hence their order ol exlen- 
sion will be Ma, Ga, Ri, Sa, Ni, Dia, Pa, 


Murchanas of seven fundamental swaras of both 
the Gramas are called ‘Shuddha’ Murchanas, They have 
definite names to distinguish them as under :— 


7 Shuddha Murchanas of Sa-Grama with their Starting Note, 


1 (Sa) Uttarmandra, 2 (Ni) Rajani, 3 (Dha) Uitarayata, 
4 (Pa) Suddha Shadaja, 5 (Ma) Matsarikruta, 6 (Ua) Ashva- 
kranta, 7 (Ri) Abhiradgata, 


7 Shuddia Murchanas of Ma-Grama with their Starting Note, 


1 (Ma) Souviri, 2 (Ga) Harinashya, 8 (Ri) Kalopauta, 
4 (Sa) Shuddha Madhya, 6 (Ni) Margi, 6 (Dia) Pourvi, 7 (Pa) 
Hrashyaka. 


In Bharata’s time there were two extra swaras in tho 
octave calléd Antar-Gandhara and Kakli-Nishada in addi- 
tion to the seven shuddha swaras. By including only tho 
Antar-Gandhara in seven shuddha swaras we got ‘Shuddha 
Antar’ Murchanas of eight swaras. Similarly by including 
only the Kakli-Nishada in seven shuddha swaras we gel, 
‘Shuddha Kakli? Murchanas of eight swaras. By including 
both the Antar-Gandhara and Kakli-Nishada in the seven 
shuddha swaras we get ‘Shuddha Kakli-Antar’ Murchanag of 
nine swaras, 

Ti will, therefore, be evident that Murchanas can be of 


seven, eight or nine swaras respectively. The total number 
of Murchanas of both the Gramas will be 64 as follows :— 
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Shuddha Murchanas of 7 swaras 14 
Shuddha Kakli Murchanas of 8 swaras 16 
Shuddha Antar Murchanas of 8 swaras 16 


Shuddha Kakli-Antar Murchanas of 9 swaras 18 


Total. 64 

By shifting the tonic Sa to each note of the sixty-four 
murchanas, the shruti values of the intervals will vary, thus 
forming sixty-four different melody bases (Raga scales), 
This process is called ‘Murchana-Prastat’ i.e. the permuta~ 
tions of the intervals of Raga scales. Out of these sixty-lour 
murchanas, only six murchanas ave suitable to our modern 
Ragas. The resi are discarded, as they, being discordant, 
are jarring to human ear. Before going through the details 
of the six murchanas, it ig advisable to know some 
principles relating {o modern Uhatas, which ave described in 
the next chapter. 





CHAPTER IT. 
Thatas of Melas (Fundamental Modes). 


‘Raga’ is the basis of melody in Indian music and a 
substitute for the Western scale. Ragas are different series 
of notes within the octave, which form the bases of all 
Indian melodies, and are differentiated from each other by 
the prominence of certain fixed notes and by the sequence 
of particular notes, Ragas are not the melodies themselves 
but the groundwork from which the melodies are allerwards 
formed. A thousand different melodies may be composed 
upon ihe same Raga, ‘Melody’ is the generalterm which 
is vaguely used to denote successions of single notes which 
are musically effective. 


Ragas bave probably originated from four main 
sources, namely (J) Local tribal songs, (2) Devotional songs: 
(8) Poetical creations and (4) compositions of scientific 
musiciens, Many of these sources may be traced in their 
names. Raga, therefore, is the attempt of an artistic nation 
to reduce to law and order the melodies that come and go 
on the lips of the people. 
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It is an accepted rule of Indian music that a Raga 
should have not more than nine notes or less than five noles. 
Combinations of move than nine notes are called ‘Mishra 
Ragas i.e. a mixture of several Ragas. Combinations of less 
than five notes will be only pleasing ‘Tanas’, but no Ragas. 


All Ragas ave divided into two main classes, namely 
Janak (primary) Ragas and Janya (secondary) Ragas. ‘The 
first class are also called ‘Melakaratas’, because the Melas 
or Thatas under which they are grouped, are named alter 
these Janak Ragas. Jayna Ragas are formed by the 
omission of certain notes of the Janak Raga in the ascent 
or descent or in both, thus forming a transilient series, the 
skilful alteration of Vadi swara, etc. 


It must always be remembered that in Indian melodies 
the mood or flavour is of primal importance. The root 
meaning of Raga is ‘passion’, and from very ancient limes 
each Raga has been associated with particular passions and 
emotions, It is, therefore, fitting that each should also 
have a special time appropriate to it. 


A 'Thata’ (lit. ‘group-maker’, because il groups together 
several Ragas) consisis in delermining the oxact relative 
distances of the several sounds (notes), which constitute an 
octave, with respect to each other, while the Raga disposes 
of those gounds in a given succession and determines the 
principal gounds. In short, a ‘Thata’ means a scale employing 


certain invervals in a certain order fron Sa to Sa above, 
The same Thata may be adapted to several Ragas by a 
different order of succession, wherens no Raga can be played 
but in its own proper Thata, Each Thata reveals a distinct 
characteristic, and we can see the musical affinilies which 
bring the Ragas in each group together. 


It is an admitted fdet that the Murchanas play an 
important part inthe production of Ragas; in other words 
ancient Muzéhanas themselves are what we call the present 
day Thatas. Before studying different kinds of Murchanag 
that are used as modern Thatas, it is necessary to bear in 
mind the following rules relating to Thatas, 
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(1) Thatas are constructed out of the swaras of Mur- 
chanas, According to the principle of Murchanas a Thata 
‘ean be of seven, eight or nine swaras, A hata of nine 
swaras is called a Janak (Parenial, Primary) Thata, from 
which are derived Janya (Derivative) Thatas of eight or 
seven swaras by omitting one or two swaras respoclively. 
Out of the Janak and its Janya Thatas, only those 'Thatas 
that are suitable to our Raga-melodies, are made use of Sor 
the classification of Ragas. In short, a Thata cannot be. of 
more than nine swavras or less than seven swaras, 


(2) Murchanas have differen{ names to distinguish 
them, similarly a modern Thala of seven, cight or nine 
gwaras is named after the Janak (Primary) Raga out of tho 
Ragas attached to it. 


(3) It is an accepied rule io use in the Ragas only 
those shrutis that are used in the Thata; in other words as a 
Thala is suppose to be a collection of noles capable of 
producing Ragas i, e, an ‘Originator’ of Ragas, it is 
absolulely essential that there musi not be a single extra 
swara in any of the Ragas besides those of the Thata from 
which ib is originated. 


(4) A ‘Raga’ is supposed to be the basis of all Indian 
melodies. As Ragas originate from ‘Thatas itis absolutely 
essential that there should be melody also in Thatas, 
Melody can only be had from the samvadi rolationship of 
swaras, henco it is of vilal importance that all the swaras of 
the Thate should sland in samvadi relationship with one 
another, and that the same concordant relationship must 
exist in the swaras of all the Ragas grouped under that 
Thata. 


(5) Thatas have ‘Aroha’ (ascending notes) only. They 
become Ragas themselves as soon.as you give them ‘Aroha’ 
and ‘Ayaroha’ (descending notes), 


We will now go through the details of the six traditional 
Murchanas ag stated in the previous chapter and see how 
they are applicable to the modern Thatas and Ragas. 
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(Chari No. 11) 
Notes of the fixed Frets of Sitar on Sa and Ma wires from 
the Mairy., (Scale of Janak Thata ‘Kedara’) 


(Sa-Wire ) 2 (Ma-Wire ) 





( Mairt ) 240 Sa |—-——/320 Ma ( Mandra ) 


455), S-Ni 


210 Tonic Sa (Madhya) 


3414 S-Ma 
(Bharala’s Ma) 360 Pa 


256 Ril] 341} §-Ma 
270 Rii———|360 Pa 
284$ Ga]———] 879, Dha 
300 Ga |—-——] 400 Dha- 
820 Ma] ———| 4263 wi 


(Trot No. 8) |] scsecees 
(4 Pa) 405 Dha|-———} 970 Ri 
(Fret No. 10)] sree ' 
(8Dha) - 460 Ni }———_|300 Ga 
(2 Ni) 210 Sal—_—|320 Ma 
(2 K-Ni) 256 Ri]——]311} S-Ma 
(2 Sa) «270 Ri] ——— | 360 Pa 
(Fret No. 15), vrs 
(8 Ri) 300 Ga] ———|400 Dha 
(2 Ga) 320 Ma] ——-]4263 Ni 
(2 A-Ga) 841] S-Ma |-—— | 465) S-Ni 
(2 Ma) 360 Pa] ——-— 480 Sa (Tara) 


and go on. 

Note—Only for facility the vibrations of Madhya Saptak 
ave written for the notes of Mandra Saptak, which should be 
half of Madhya Sapiak, Notes of Pa-wire can be had by 
multiplying the vibrations of notes of Sa-wire by 3: 
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CHAPTER IIL. 


(1) Shuddha Kakli-Antar ‘Matsarikruta’ Murchata of 
Sa-Grama, Modern Name-Janak Thata ‘Kedara’. 


This ‘Matsarikruta’ Murchana is the fifth Murchana of 
Sa-Grama. It is developed by shifting the tonic Sa to Ma 
of the Shuddha Kakli-Antar scale of Sa-Grama, as already 
stated in the first chapter on page 71. The Shuddha Kakli- 
Antar scale of Sa-Grama, which is the first ‘Uttarmandra’ 
Marchana, is as follows :— 


Sa, 3 Ri, 2 Ga, 2 A-Ga, 2 Ma, 4 Pa, 3 Dha, 2 Ni, 2K-Ni, 2 Sa. 

Now by shifting the tonic Sa to Ma of the above seale, 
we get the scale of the fillh Shuddha Kakli-Antar 
‘Matsarikruta’ Murchana of Sa-Grama, thus 


Marchana——Ma, 4 Pa, 8 Dha, 2Ni, 2K-Ni, 2Sa, 3 Ri, 2Ga, 2A-Ga, 2Ma 
Senlo—-Sa, 4 Ri, 3 Ga, 2 Ma, 2S-Ma, 2Pa,3 Dha, 2Ni, 28-Ni, 28a 


Shui No 4 #7 #9 WU IS 16 18 2 2 
Vibiations—10, 270, 300, 820, 3411, 860, 400, 4262, 458}, 480, 
Fae; Ration § XIPX 12 x Pex HE XIX IE x de x bees 


Samvadi Relationship of Swaras. 
Notes---Sa, Ri, Ga, Ma, S-Ma, Pa, Dha, Ni, Sa-Ni, 
(Ma)—Ma, Pa, Dha, Ni, S-Ni, Sa, 0, 0, 0. 
(Pa)—Pa, 0, 0, Sa, 0, Ri, Ga, Ma, S-Ma, 
From the above it will be evident that all the noles 
of the scale stand in samvadi relationship with one another 
according to the prescribed rule of Thatas. This concordant 


relationship must exist in all the Ragas grouped under this 
Janak as well as all its Janya Thatas. 
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A glance at ihe scale notes will show that il is the scale 
of our stringed instruments played on Ma-wire from the 
seventh fret as tonic Sa (see charts No. 10 and 11), Although 
it is the primary scale of all the fret instrnments and nearly 
£0 Ragas are played on this elemeniary scale by musicians, 
hardly a few know that if is the traditional scale of the 
Shaddha Kakli-Antar ‘Matsarikruta’ Murchana developed by 
shifting the tonic Sa lo Shuddha Ma of Bharata’s Shuddha 
Kakli-Antar scale of Sa-Grama. 


In the scale there are two varieties of Madhyama and 
Nishada swavas. Among Ragas using these two varieties 
of swaras, the prominent Raga is ‘Kedara’ of nine swayras, 
hence the scale of Veena, Sitar, Dilyuba, otc, played on Ma 
wire from the seventh [ret as tonic Sa, is the traditional 
Shuddhba Kakli-Antar ‘Matsarikrata’ Murchana of Sa-Grama 
i.e, the modern Janak Thata ‘Kedara’, Tn all 8 Ragas 
are grouped under this Janak Thata, 


As already explained in chapter V of Part I, out of four 
shrutis of Sa when Ni takes two shrutis, it is called Kakli-Ni; 
consequently the interval between Shuddha Ni and Kakli-Ni 
is Dwishrutik (18), Similarly oul of four shrutis of Ma when 
Ga takes two shrulis, it is called Antar-Ga; consequently 
the interval between Shuddha Ga and Antar-Ga is also 
Dwishrutik (4%). Owing jo this Dwishruti Antar the 
corresponding note of Kakli-Ni is 8341} S-Ma, and that of 
Antar-$@ is 4554 S-Ni in the seale of Janak Thata ‘Kedara’ 
(see the following illustrations), 


(Avikril) (Avikrit) 

Murchana— Ni, 2 K-Ni, 2 Sa, Ga, 2 A-Ga, 2 Ma. 
‘Kednua’ Seale— Ma, 2 S-Ma, 2 Pa, Ni, 2 S-Ni, 2 Sa. 
Vibiations—320, 341}, 360, 4262, 468}, 480, 


Fine: Ratios 19 x 4g x 3 =8 


oho 
nh 
ey 


og 
a 
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Té will be evident from the above two illustvations that 
owing to Dwishruli Antar between Ni and Kakli-Ni, similarly 
between Ga and Antar-Ga, the interval beiween K-Ni (S-ma) 
and Sa (Pa), similarly between Antar-Ga (S-Ni) and Ma (Sa) 
is Laghu Dwishrutik (Soft Semi-tone) Owing to this 
smallest interval of Laghu Dwishruti, Sa and Ma were 
‘avikri’ (stationary) in ancient music, while their correspond- 
ing notes Pa and Sa are ‘avikrit in modern music (see the 
above illustrations). 

The interval between 300 Ga and 455} S-Ni of the scale 
is 20 cents more than 18 shrutis 1.6. 455) S-Ni is the 
augmented fifth of 300 Ga, hence being alien io harmony 
there cannot be samvadi relationship between them. If 
the interval had been exactly of 18 shrutis between Gandhara 
and Nishada swaras, the vibrations of Nishada swara would 
have been 300 x $=450. Tt should, therefore, be particularly 
borne in mind thatin all the Ragas grouped under Janak 
Thata ‘Kedara’ and all iis Janya Thatas there ig samvadi 
relationship only between 300 Ga and 400 Dha, similarly 
between 3414 Sa-Ma and 455} S-Ni, as will be quile evident 
from the aforesaid chart of ‘Samvadi Relationship of Swaras’. 
Tt is, therefore, incorrect and misleading to say ‘Gandhara 
Vadi and Nishada Samvadi’ in Yaman Raga os well as all 
other Ragas altached to the Kedara group, This inaccuracy 
of the modem authors is purely due to their adopting the 
Incomplete scale of only twelve Semi-tones in the octave 
for Indian Music. 

It is erroneous and misleading to say that the fourth 
and the fifth always stand in samvadi relationship with the 
prime tone, Although Nishada swara is the fifth of Gan- 
dhava swara, there is no samvadi relationship between them 
in this ‘Kedara’ scale, as 455} S-Ni is an augmented or 
sharpened fifth and not the exact filth which is 8300x3=450 Ni. 


There are in all 9 swaras in the Janak Thata ‘ Kedara’ 
having two varieties of Madhyama and Nishada swaras. 
By omitting one swara out of them at a time, four Janya 
Thatas of 8 swaras each can be derived; similarly by omill- 
ing two swaras out of them at a time, four Janya Thatas of 
7 swaras each can be derived, thus 
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4 Janya Thatas of 8 Swaras, 

(1) By omitting 1262 Ni we get the scale of Janya 
Thata ‘Shuddha Kalyan’. 6 Ragas are grouped under this 
Janya Thata, 

(2) By omitting 841} S-Ma we get the scale of Janya 
Thata ‘Khamaja’, 18 Ragas are grouped under this Janya 
Thata, 

By omitting 455} S-Niwe get the third Janya Thata, 
similarly by omitting 320 Ma we get the fourth Janya Thata, 
These two Thatas, being unsuitable to our Ragas, are 
discarded. 

4 Janya Thatas of 7 Swaras, 
(1) By omitting 820 Ma and 426% Ni we get the scale 


of Janya Thaia ‘Yaman’.’ 4 Ragas are grouped under this 
Janya Thata. The scale will be as follows :— 


Swaras— Sa, Ri, Ga, S-Ma, Pa, Dha, S-Ni, Sa. 
Vibyations—240, 270, 800, 3414, 360, 400, 455}, 480, 


The scale of Yaman Thata of modern authors, based on 
their incomplete scale of 12 Semi-tones, is ag follows :— 


Swaras—Sa, Ri, Ga, Ma, Pa, Dha, Ni, Sa, 
Vibrations—240, 270, 800, 3373, 860, 405, 450, 480. 


In this scale three notes Ma, Dha and Ni will be found 
inaccurate on comparison with those played by all musicians 
on the fixed frets of Veena, Sitar, Dilruba, ete, as shown 
above in the scale of Janya hata 'Yaman’. 


As every musician knows, by omitting two notes Ma 
and Ni from Yaman Thata we get the scale of Bhup Raga 
of five notes having the note Ga as Vadi and Dha as its 
Samvadi. Now in the above scale of modern authors there 
is no samvadi relationship between 300 Ga and 405 Dha. 
Yor samvadi relationship with 300 Ga the vibrations of Dha 
(the fourth) must be 800x$=400. ‘This also goes to prove 
without any doubt that the above scale of Yaman Thata of 
modern authors is incorrect. 
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(2) By omitting 3414 S-Ma and 4262 Ni we get the 
scale of Janya Thata ‘Shuddha Bilaval’, 12 Ragas are 
grouped under this Janya Thata. The scale will be as 
follows :~— . 

Swaras— Sa, Ri, Ga, Ma, Pa, Dha, S-Ni, Sa. 

Vibrations—240, 270, 300, 820, 860, 400, 4553, 480. 


The scale of Bilaval Raga of modem autliors, based on 
their incomplete scale of 12 Semi-tones, is as follows :— 

Swaras— Sa, Ri, Ga, Ma, Pa. Dha, Ni, Sa, 

Vibrations —240, 270, 300, 320, 360, 405, 450, 480. 

This is our modern fundamental scale of Sa-Grama, 
played on Sa-wire from the ‘Mairu’, In this scale two notes 
Dha and Ni will be foand inaccurate on comparison with 
those played by all students as their primary lesson on the 
fixed frets of Veena, Sitar, Dilruba, ete., on Ma-wire from 
the seventh fret (tonic Sa), as shown above in the correct 
scale of Janya Thata ‘Shuddha Bilaval’, 


In Bilayal Raga the nole Dha is Vadi and Ga its Samvadi, 
As already explained in Yaman Thata of modern authors 
there cannot be samyadi relationship between 800 Ga and 
405 Dha or vice versa. ‘This is a clear proof that our 
modern fundamental scale cannot correspond with Bilaval 
Raga according to the whims of modern authors. It is 
identical with our Shankra and Bihaga Ragas as will be 
quite evident from the next chapter. 


According to the opinion of some authors our Ma-Grama 
scale, which is identical with the Western Major Scale, 
corresponds with Bilaval Raga. This scale is as follows :— 

Swaras—Sa, Ri, Ga, Ma, Pa, Dha, Ni, Sa, 

Vibrations—240, 270, 300, 820, 360, 400, 450, 480. 
(see page 30) 
In this: scale there is samvadi relationship between Ga 


and Dha as well as Ni. In Bilaval Raga the note Ni has no 
prominence whatsoever. In fact it is a Vivadi swara, hence 
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being alien to harmony, there cannot be concordant relation~ 
ship between Ga and Ni in Bilaval Raga. This goes to 
prove that the note Niis not correct in the above scale. I¢ 
ought to be 455} S-Ni as played daily by all performers on 
Stringed instruments, 


It will not be out of place to mention here that the 
author of this treatise has interpreted nothing by mere 
assumptions like some of the past and present scholars, but 
every existing fallacy is clearly exposed in this treatise by 
solid facts and figures for the benefit of students with a view 
to arrest further decay of this noble heritage, 


It should be particularly borne in mind that it is only 
the Murchanas that delermine the Raga-scales on stringed 
instruments. Raga-seales advocated by modern authors, 
being simply imaginary, are incorrect and misleading to the 
students of Indian music. Accurate Raga-scales demand a 
deep study of the traditional Murchanas as well as a genuine 
practical knowledge of the accurate pitch of the Raga Notes 
that are produced on stringed instruments, 


(8) By omitting 8414 S-Ma and 455} S-Ni we get the 
scale of Janya Thata ‘Kamboji’. 2 Ragas are grouped under 
this Janya Thata, 


By omitting 320 Ma and 455} S-Ni we got the fourth 
Janya Thata, This Thata, being unsuitable to our Ragas, is 
discarded, 


Thus out of eight Janya Thatas of Janak Thata ‘Kedara’, 
only five aforesaid Janya Thatas are made use of for the 
classification of Ragas. 


In all about 50 Ragas are grouped under the Janak 
Thata ‘Kedara’ and its five Janya Thatas, 


> Scales of all the Janak and Janya Thatas, as well 
as the names of all the Ragas that are grouped under these 
Thatas are given with their accurate Vadi and Samyadi 
eee in the chart of Raga-classification. at the end of this 
reatise. 
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Note—Some scholars opine that Yaman Kalyan Raga 
uses Atikomal Mo As every musician knows, Komal Madhya- 


ma swara has no prominence whatever in Yaman Kalyan 
Raga, hence the use of either Komal or Atikomal Madhyama 
swara in the said Raga will have no detrimental effect on 
it whatsoever. The same may be safely said about Dhaivata 
swara of Bihaga and Shankra Ragas, also of all the varieties 
of Sarang and Kanada Ragas, 


CHAPTER IV. 
(2) Shuddha Antar ‘Rajani’ Murchana of Sa-Grama, 
Modern Name—Thata ‘Bihaga’, 


Shuddha Kakli-Antar ‘Rajani' Murchana is the second 
Murchana of Sa-Grama, developed by shifting the tonic Sa 
to Ni of the Shuddha Kakli-Antar seale of Sa-Grama, This 
is our modern fundamental scale including Bharata’s Kakli 
Ni cra Antar-Ga (see Chart No. 8 of Part I), It rung as 
under !— 


Murohana—Ni, 2 K-Ni, 28a, 3 Ri, 2Ga, 2A-Ga, 2Ma, 4Pa, 3 Dha, 2Ni. 
Sealo—Sa, 2Ri, 2 Ri, 3 Ga, 2Ma,2S-Ma, 2Pa, 4 Dha, 3Ni, 2Sa, 
Shruti Nos. 2 4 i 9 11 18 #17 ~~) (20 22 
Vibrations—240, 256, 270, 800, 820, 3414, 860, 405, 450, 480, 
Frao; Ratios = $$ X FBG XAP x PG x df x THB K Bx Ut «pp Se 
Samvadi Relationship of Swaras. 
Notes—Sa, Bi, Ri, Ga, Ma, S-Ma, Pa, Dha, Ni, 
(Ma )—Ma, S-Ma, Pa, 0, 0, 0, Sa, Ri, Ga. 
(Pa)—Pa, 0, Dha, Ni, Sa, Ri, Ri, 0, 0. 


There is no Raga of nine swaras of the above scale. 
By omitting 256 Ri, i,e, Kakli-Ni, we get the scale of 
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Shuddha Autar ‘Rajani’ Murchana of Sa-Grama, This scale 
of eight swaras will correspond with the scale of modern 
Bihaga Raga having two varieties of Madhyama swara. 


In Bihaga Raga Ga is Vadi and Ni Samvadi. The 
vibrations of Ni ave 450 in this scale. 


By omitting 320 Ma (or sometimes both the Madhyama 


swaras) from the Bihaga scale we get the scale of modern 
Shankra Raga. 


Bihaga and Shankra are the only two Ragas that can be 
grouped under the above Murchana, 


Remember that our modern fundamental scale of seven 
shuddha swayras, which is the scale of Sa-wire from maim 
(nut), is the traditional second Shuddha ‘Rajani’ Murchana 
of Sa-Grama, which corresponds with the scale of our 
modern Billaga and Shankra Ragas and not Bilaval Raga, 
as fully explained in the previous chapter. 


Musicians generally play Bihaga and Shankra Ragas on 
the fixed frets of the stringed instruments. Ag there is a 
minute difference betaveen 400 Dha and 405 Dha, similarly 
between 450 Ni and 455} S-Ni, the difference in the pitch 
of these notes is not perceptible by ordinary ears, 


As every musician knows, the note Dia has no promi- 
nence in Bihaga and Shankra Ragas, hence the difference in 
pitch of this note (400 or 405) does not affect these Ragas 
many way. The two notes Ga and Ni are very prominent 
in both the Ragas, hence it is absolutely essential that the 
accurate note 450 Ni, which is little lower than 455} S-Ni, 
should be used to maintain the samvadi relationship bet- 
ween the notes Ga and Ni of these Ragas. Should 455} 8-Ni 
be used in Bihaga Raga according to the opinion of some 
scholars, it would be advisable to group it under the scale 
of Shuddha Kalyan Thata given on page 80, and fix Sa as 
Vadi and Pa as its Samvadiswara, As the note Dha has 
no prominence in Bihaga Raga, it cannot be a Samyadi 
swara, although there is samvadi relationship between 800 
Ga and 400 Dha in the scale of Shuddha Kalyan Thata, 
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In Bifaga and Shankra Ragas the nole 8414 S-Ma is 
simply an ornamental note as these Ragas can, be played 
and sung even without it, It is just like a Vivadi gwara 
having no prominence. It should be borne in mind. that 
music, formed of consonant chords only, would be extremely 
monotonous and quite without vigour; hence to acquire 
greater vigour and sivength in the expression of their ideas, 
musicians are obliged to have recourse to dissonant (Vivadi) 
notes and chords, Truly speaking, much greater satisfaction 
is felt when a dissonant chord is resolved into a consonant 
chord than when nothing but consonant chord has been 
heard. It is the force of contrast which produces these 
sensations in us, just as we doubly appreciate a calm, aller 
astorm. ‘his is exactly the idea which has unconsciously 
guided music upto our time. Its strength lies in dissonances, 
if they do not last too long and they be at last resolyed into 
consonant chords, 





OHAPTER V 


(3) Shuddha ‘Souviri? Murchana of Ma-Grama. 
Modern Name-Raga ‘Deshkar’. 


This scale ig the first Murchana of Ma-Grama, which 
starts from the note Ma, By shifting the tonic Sato Ma of 
the Shuddha scale of Ma-Grama, the scale will be as follows. 
Tn Ma-Grama Pa is Trishrutik and Dha Chatushrutik i. o. 


the reverse of Sa-Grama, thus 
Murchann— Ma, 3 Pa, 4 Dha, 2Ni, 4 Sa, 3 Ri, 2Ga, 4 Ma, 
Seale Sa, 3 Ri, 4Ga, 2Ma, 4 Pa, 3Dha,2 Ni, 4 Sq, 
Shruti Nos.— 3 7 9 13 16 18 22 
Vibrations— 240, 2662, 300, 320, 360, 400, 4263, 480. 


Fract Ratiosom J2 x8 x} x g x Wx dd xX $52 
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Samvadi Relationship of Swaras, 
Notes—Sa, Ri, Ga, Ma, Pa, Dha, Mi. 
(Ma)—Ma, 0, Dha, Ni, Sa, Ri, 0. 
(Pa )—Pa, Dha, 0, Sa, 0, Ga, Ma, 


There is no Raga of seven swaras of the above scale, 
By omitting two notes 820 Ma and 4263 Ni we get the scale 


of five notes of the modern Deshkar Raga. 


In Deshkar Raga Dha is Vadi and Ri as well as Ga are 
Samvadi swaras, as will be seen from the above chart, The 
five notes of this Deshkar Raga are practically the same as 
those of Bhup Raga of Yaman Thata with a little difference of 
one shruti in the note Ri, As already stated in chapter IIL 
of this part Bhup Raga uses 270 Chatushrutik Ri, hence there 
is samvadi relationship between 300 Ga and 400 Dha only. 


The following is the answer to the question that may 
naturally be asked why Deshkar Raga uses 2263 Trishrutik 
Ri, As every musician knows, Deshkar Raga corresponds 
with the shasirya Bibhas Raga of Bhairaya Thata, hence 
among musicians this Deshkar Raga is also well known as 
Bibhas Raga. This Bibhas Raga uses 87944 Alikomal Dba 


which is Vadi and 268) Alikomal Ri which is Samvadi, as 


will be seen later on in chapter XIV from the scale 
of Bhairava Thata. Consequently to maintain the same 
concordant relationship in Deshkar Raga also, 2663 Ri (Sam- 
vadi) is used with 400 Dha (Vadi). 


Musicians generally play Deshkar Raga on the fixed 
frets of the sivinged instruments which have 270 Chatushru- 
tik Ri. The minute difference of one shruli is not perceptible 
by ordinary ears; moreover it does not affect the emotion of 
the Raga in any way. 

2662 Trishrutik Riis used only in Deshkar and Bageshri 
Ragas. It is generally omitted in the ‘aroha’ (ascent), All 
other Ragas use 270 Chatushrutik Ri, which is fixed on 
stringed instruments. 


[87] 


This modern Deshkar Raga evolves out of the tradilional 
very first Murchana of Ma-Grama, 4 will also be evident 
from subsequent chapters that many Ragas of Ma-Grama 
are sung and played to-day by our musicians. This is a 
clear proof that the traditional Ma-Grama is ‘in vogue in 
our modern music also, having Saas a Common Tonic for the 
scale of both the Gramas, as already stated in chaptor TV 
of Part I. Thus, the term ‘Grama’ has now dropped out 
in our modern music. 

It, therefore, shows total lack of knowledge of the 
traditional Gramas and Murchanas to advocate that Ma- 
Grama has passed away into oblivion and as such is not in 
vogue in modern music, 


CIIAPTER VI. 


(4) Shuddha ‘Uttarmandra’ Murchana of Sa-Grama, 
Modern Name—Raga ‘Bageshri’, 


This is the frst Murehana, the fundamental Shuddha 
scale of Sa-Grama of Bharata. It runs as follows :— 


Senle— Sa, 3 Ri, 2G, 4 Ma, 4 Pa, 8Dha, 2Ni, 4 Sa, 


Shiuti Nos,— 3 5 9 13 16 18 2 
Vibiations—240, 266%, 2844, 320, 360, 400, 4262, 480. 
Fac. Ratioso— 4 x 2 xX 2 X g X TxK Rx Pag 


Samvadi Relationship of Swaras. 
Notes— Sa, Ri, Ga, Ma, Pa, Dha, Mi, 
(Ma)—Ma, 0, 0, M, Sa, Ri a 
(Pa)—Pa, Dha, M, Sa, 0, 0, Ma, 


The above scale corresponds with the modern Bageshri 
Raga. In Bageshiri scale 2849 Gn ancl 4263 Ni are Atikomal 


sSwaras. 
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Some authors have erroneously stated that this twadi- 
tional fundamental scale of our shastra-wrilers corresponds 
with the scale of modern Kali Raga. As will be seen later on 
in chapter IX, when Sa, Ma and Pa these three notes of the 
ancient Shuddha scale of Sa-Grama become Chute or Lagha, 
then only we get the scale of the modern Shuddha Kati Raga, 
It can also be developed from ihe ancient Shuddha Kakli- 
Antar ‘Kalopanta’ Murchana of Ma-Gyama, as will be seen, 
in the next chapter. 


As every musician knows, in Kafi Raga Pais Vadi and 
Ri Samyadi, while in the above traditional fundamental 
scale there is no samyvadi relationship between 2663 Tri- 
shrutik Ri and 360 Chatushrulik Pa; hence it goes 4o prove 
without any doubt that this traditional fundamental scale of 
seven Shuddha swaras does not correspond with the modern 
Kafi Raga, As will be seen later on, both the scales of 
Bageshri and Kafi Raga vazy considerably. It is also incorrect 
to group Bageshri Raga under Kafi Thata. 


Bageshri Raga has ‘karuna raga’ (compassion sentiment), 
hence Atikomal 2844 Ga and 4263 M are used in this Raga, 


Kafi Raga has ‘shrangar rasa’ (love sentiment), hence Komal 
288 Ga and 432 Mi are used in this Raga. As a rule 
Atikomal swaras ‘are used in all the Ragas having ‘karuna 
rasa’, such as all Ragas of Asavari, Toadi, Bhairava, etc, 
Thatas, as will be seen later on. 


Tt should be particularly borne in mind that although. 
there is very litle difference in the pitch of Atikomal and 
Komal swaras, they play a most important part in expressing 
different emotions of Ragas, hence it is absolutely essential 
to use only the prescribed Shruti-swaras in the Ragas using 
Atikoma! or Komal swaras as the case may be. 


In Bageshri scale the vibrations of the note Ri are 2662 
i.e, ibis Trishratik, hence it stands in samyadi relationship 
with 400 Trishrutik Dha. If there be 270 Chatushrutik Ri, 
there will be no note in the scale that will be in samvadi 
relationship with 400 Trishrutik Dha and consequently there 
will be a breach of the prescribed rule of the Thatas, As 
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every musician knows, in Bageshri Raga the note Ri has no 
prominence in the ‘arohi’ (ascent), hence the use of 270 
Chatushrutik Ri (which is a fixed note on the fret) in the 
‘avarohi’ (descent) instead of 2662 Trishrutik Ri of the scale 
will not affect the Raga in any way. This Raga is played 
on the fixed frets of the stringed instruments. 


By adding Antar-Ga i. 6 modern (2844 x 44) 3034} 
3-Ga in Bageshri scale we get the scale of ‘Malgunji’ Raga. 
This Raga is nol very popular at present, 


The relations of the constituent Shuddha and Kakli- 
Antar notes of Bharata’s fundamental scale can be re- 
presented thus, 


Sonle—Sa, 8 Ri, 2 Ga, 28-Ga, 2Ma, 4Pa, 8 Dha, 2Ni, 28-Ni, 28a 
sshuiNow— 8 5 7 9 1 16 18 2 2 
Vibrations—240, 270, 284%, 3034, 820, 360, 400, 426%, 455}, 480, 
Frao; Ratios— If x $$ x 49 x $88 Xx gx Ie Xie xX 18x Hes? 


In this traditional scale Antar-Ga and Kakli-Ni are 
the modern S-Ga and Sa-Ni, and as such, their vibrations 
are 8034} and 455} respectively, as will be evident from the 
above chart. Antar-Ga i.e. the modern 8033} S-Ga is the 
augmented or sharpened third i.e. il is 20 cents more than 
the prime 300 Ga, Both the sharpened 3084} S-Ga and the 
prime 300 Ga are counted as seven Shrutis from the modern 
tonic Sa and assume only one Shruti-name according to 
the traditional shastric rule of ‘Shruti Satharan Prakar’ 
(see page 86). Similarly the traditional Kakli-Nii. e. ihe 
modern 4554 S-Ni is the sharpened seventh i. . it is more 
than 20 cents than the prime 450 Ni, As aforesaid both the 
sharpened 4554 S-Ni and the prime 450 Ni are counted as 
twenty Shrutis from the modern tonic Sa and assume only 
one Shruti-name thus, 
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(Avikyit) 
Swarns— Ga, 2 8-Ga, 2 Ma, Ga, 2 Ga, 2 Ma, 
» Shruti Now § 7 9 5 7 9 
Vibrations-2843, 303$}, 320 284%, 800, 820 
Frac: Ratio— 42 x 138 = 9 HBR x 1@= 28 
(Avilkrit) 
Swaras—Ni, 28-Ni, 2 Sa. Ni. 2 Ni, 2 Sa. 
Shiuti Nos. 18 20 22 18 20 22 
Vibvations—426%, 4554, 480 4262, 450, 480 
Frac: Ratios— 18 x The = 4 338 XE = 3 


It should be particularly borne in mind that although the 
vibrations of the traditional Antar-Ga and Kakli-Ni can 
occasionally be 3800 and 450 respectively, their vibrations 
in the above fundamental seale of Bharata are always 
803}3 and 455}, and not 300 and 450 respectively. As 
already stated in chapier III of this second Part, in 
Bharata’s Lundamental scale the interval between Shuddha 
Ga and Antar-Ga, similarly between Shuddha Niand Kakli- 
Ni is }{ i.e. Dwishrutik (see charts No. 10 and 11), Owing 
to this Dwishruti Antar the interval between Aniar-Ga and 
Ma, similarly between Kakli-Ni and Sa is }#$ i.e. Laghu- 
Dwishrutik. On account of this smallest interval of Laghi- 
Dwishruti in the traditional fundamenial scale, the two notes 
Sa and Ma were ‘avikrit’ (stationary) in ancient music (see 
the above illustrations). 
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CHAPTER VIL 


(5) Shuddha Kakli-Antar ‘Kalopanta’ Murchana o. 
Ma-Grama, Modern name~Janak Thata ‘Sindh Biairayi’, 


This is the third Murchana of Ma-Grama, developed by 
shifting the tonic Sa to Riof the Shuddha Kakli-Antar scale 
of Ma-Grama, thus 


Murchona—Ri, 2Ga, 2A-Ga, 2Ma, 8 Pa, 4Dha,2Ni, 2K-Ni, 28a, 3 Ri. 
Sealo—Sa, 2Ri, 2Ri, 2Ga,3Ma, 4Pa, 2Dha, 2 Dha, 2Ni, 3 Sa. 
SbrutiNo.— 2 4 6 9 18 156 i 19 28 
Vibrations—240, 256, 270, 288, 320, 360, 384, 405, 432, 480, 
Frac, Ratioso— FP x4Bexdgx tex g x F§ x BS x 48 x r= Q 


. Samyadi Relationship of Swaras. 
Notes--Sa, Ri, Ri, Ga, Ma, Pa, Dba, Dha, Ni, 
(Ma)—-Ma, 0, Pa, Dha, 0, Sa, Ri, Ri, Ga, 


(Pa)—Pa, Dha, Dha, Ni, Sa, Ri, Ga, 0, 0. 


In the above scale 256 Ri, 288 Ga, 384 Dha and 432 Ni 
are all komal swaras. This scale ofnine swaras corresponds 
with the scale of our modern ‘Sindh Bhairavi Raga’, hence it 
is called Janak Thata ‘Sindh Bhairavi’, 





Out of the eight Janya Thalas of the Janak Thata 
‘Sindh Bhairavi’, three Janya Thatas ave used in our Ragas, 
namely Shuddha Bhairavi, Darbari and Shuddha Kafi. ‘They 
are developed from the Janak Thata as under :-—~ 


(1) By omitting 270 Ri and 405 Dha we get the scale 
of Janya Thata ‘Shuddha Bhairavi’. 3 Ragas are grouped 
under this-Janya Thata, 
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(2) By omitting 256 Ri and 405 Dha we get the soale of 
Janya Thata ‘Darbari’, 5 Ragas are grouped under this 
Janya Thata. 

(3) By omitting 256 Ri and 384 Dhn we get the scale of 
Janya Thata ‘Shuddha Kafi’, Full details are given later 
on in chapter IX, . 

In all 9 Ragas are grouped under the Janak Thata 
‘Sindh Bhairavi’ and its two Janya Thatas ‘Shuddha Bhairavi’ 
and ‘ Darbari’. 





CHAPTER VIT 


(6) Shuddha Kakli-Antar ‘Ashvakranta’ 
300 Antar Murchana of Sa- Grama. 
Modern Name-Thata ‘Multani’. 


In Bharata’s fundamental Shuddha Kakli-Antar scale 
the vibrations of Antar-Ga can occasionally be 3033} or 300 
as already stated in chapter VI, 

The above Murchana is the sixth Marchana of Sa- 
Grama. It is developed by shifting the tonic Sato 800 
Antar- Ga of the Shuddha Kakli- Antar scale of Sa- Grama, 
thus 


Muichans—A-Ga,2Ma,4Pa,3Dha, 2Ni, 2K-Ni, 28a, 8Ri, 2Ga, 2A-Ge 
Soule Sa, 21, 4Gs, 8 Ma, 28-Ma, 2 Pa, 2 Dha, 8Ni, 2S-Ni, 28a, 
Sliuti Nos— 2 6 9 11 18 #15 18 20 22 
Vibiations— 240, 256, 288, 820, 3413, 360, 384, 4262, 455}, 480. 
yao: Ratioso— 4§ x § xX AP x TE x HE x dh xe x 4e x 4eha2 
Samvadi Relationship of Swaras. 
Notes— Sa, Ri. Ga, Ma, S-Ma, Pa, Dhn, Ni, S-Ni, 
(Ma)~ Ma, S-Ma, Dis, Ni, S-Ni, Sa, BL 0, 0. 
(Pay Pa, Dis, 0, Sa, Ri, 0, Ga, Ma, SMa, 
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The above scale of nine swaras is not used in any of 
our Ragas. By omitting 820 Ma and 426% Ni we got the 
scale of our modern Thata ‘Multani’. 

Tn ‘Multani’ Raga B, Ge and Dha are Komal swaras, 
It is, therefore, incorrect to gronp this Raga mder Toadi Thata 
which uses Atikomal Ri, Ga and Dha, as will be seen later on 
in chapter XII. 


Only 2 Ragas are grouped under ‘Multani’ Thata, 
namely Multani and Utri Basant. 


Here ends the full deseviption of the traditional six 
Shuddha Kakli-Antar Murchanas of both the Gramts that 
are used in our modern Thatas and Ragas. 


Besides these six Murchanas, three Murehanas of 
Laghu Sa, Ma, Pa Scale are also used in our modern Thatas 
and Ragas. Full description of these three Murchanas are 
given in subsequent chapters. 








CIIAPTER LX, 


Chute or Laghu Sa, Ma, Pa Murchanas, 


Besides ihe varieties of 64 Murchanas stated in chapter 1 
of this secoud Part ihere are also Chute or Laghu Sa, Ma, Pa 
Murchanas. In Bhavata’s fundamental scale of seven 
Shuddha swaras Sa, Ma and Pa these ihree swaras have 
four shrutis each. When ihey stand on their ponultimate 
i.e, third shruli, they are called Laghu Sa, Laghu Ma, and 
Laghu Pa, The scale of Laghu Sa, Ma and Pais formed in 
the following way. 


Bharata’s Shuddha Scale of Sa-Grama, 
Sa, 8 Ri, 2 Ga, 4 Ma, 4 Pa, 3 Dita, 2Ni, 4 Sa, 


As already stated in chapter IV of Part I, when cha- 
tushrutik Pa of Sa-Grama stands on its third shruli we got 
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the scale of Ma-Grama, This Ma-Grama scale will, there- 
fore, be the scale of Laghu Pa, thus 
Scale of Laghu Pa. 
Sa, 3 Ri, 2Ga, 4 Ma, 8 Pa, 4 Dha, 2Ni, 4 Sa. 
As Pa is reduced one shruti in Ma-Grama scale, the 


said shruti is taken over by its succeeding note Dha, hence 
the latter becomes chatushrutik in Ma-Grama, 


When chatushrutik Sa of Laghu Pa scale stands on its 
third shruti, the scale of Laghu Sa and Pa will be as 
follows :- 


Scale of Laghu Sa and Pa, 
Sa, 4 Ri, 2 Ga, 4 Ma, 3 Pa, 4 Dha, 2 Ni, 8 Sa. 


_ _ As Sa is reduced one shruti in this scale, the said shruti 
is taken over by its succeeding note Ri, hence the latter 
becomes chatushrutik in this Laghu Sa, Pa scale. 


When chatushrutik Ma of the above Laghu Sa, Pa scale 
stands on its third ghruti, the scale of Laghu Sa, Ma and Pa 
will be as under :—~ 


Scale of Laghu Sa, Ma and Pa, 
(Modern ‘Shuddha Kafi’ Scale.) 


Sonlo—Sa, 4 Ri, 2Ga, 8 Ma, 4 Pa, 4 Dha, 2 Ni, 3 Sa, 


Shiuti Nos. 4 6 9 13 17 19 22 
Vibations—240, 970, 288, 320, 3860, 405, 432, 480. 
Frac; Ratiosp— § X IP x4I2x«K 8 x 2 x FR xK Ip=2, 


Nofe—On comparison with the ‘Bageshri’ scale of 
chapter VI it will be clearly seen that almost all the notes 
of both the scales vary considerably. 


As Ma is reduced one shruti in this scale, the said 
shruti is taken over by its succeeding note Pa, hence the 
latier becomes chatushrutik in this Laghu Sa, Ma, Pa scale. 
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As Bharata’s fundamental scale is called the first 
‘Uttarmandra’ Murchana, this scale is called Laghu Sa, Ma, 
Pa ‘Uttarmandra’ Murchana, This traditional scale corves- 
ponds with the scale of our modern ‘Shuddha Kafi’ Raga, 


By including Antar-Gandhara and Kakli-Nishada in 
this scale we get the scale of Laghy Sa, Ma, Pa Kakli- 
Antar ‘Uttarmandra’ Murchana of nine swaras, thus 


3 shrutis 3 shrutis 
[roa ca me AL aes | 
Soule—Sa, 4 Ri, 2Ca, S-Ga, Ma, 4Pa, 4Dha, 2Ni, S-Ni, Sa. 
Shiuti Nor.— 4, 6 7 9 13 7 19 + 20 99 


Vibrations—240, 270, 288, 3033}, 320, 360, 405, 432, 455), 48C 
Mac. Rotioom— 3X $x 339 x 188 x $ x 2 x48 x BEF x 198 =2 


, Antar-Ga is 8-Ga and Kakli-Ni is S-Ni in the modern 
seale, 


Tn this scale of nine swaras there are two kinds of 
Gandhara and Nishada swaras. Among Ragas using two 
kinds of Gandhara and Nishada swavas the prominent Ra, iy 
is ‘Sindh Kafi’, hence the above ancient scale of Laghu 
Ma, Pa, Kakli-Antar ‘Uttarmanda’ Murchana is called the 
modern Janak Thata ‘Sindh Kafi’, 


Full details of this Janak Thata ‘Sindh Kafi’ are given 
in the next chapter, 


By shilling the tonic Sa as usual to each note of the 
aforesaid Laghu Sa, Ma, Pa Kakli-Antar ‘Uttarmandra’ 
Murchana of nine swaras wo gel the remaining eight 
varielies of Kakli-Antar Murchanas of this scale, out of 
which only two Murchanas are suitable fo onr Ragas. A 
detailed description of these two Kakli-Antar Murchanas is 
given later on in chapter XI and XII, 


Note—This seale has been very lucidly explained by 
Bharata and Sarangdeva in the chapier of ‘Shruti Satharana. 
Swara Satharana, Grama Satharana, etc. 
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CHAPTER X 
(7) Laghu Sa, Ma, Pa Kakli-Antar ‘Uttarmandra’ Murchana, 
Modern Natne—~Janak Thata ‘Sindh Kafi’. 
As stated in the previous chapter the scale of Laghu Sa, 
Ma, Pa Kakli-Antar ‘Uttarmandra’ Murchana i. e. Modern 
Janak Thata ‘Sindh Kafi’ runs as under :— 
3 shrutis 8 shrutis 


ae cmotes | f 5 
Sa, 4Ri, 2a, S-Ga, Ma, 4 Pa, £ Dha, 2ni, S-Ni, Sa. 
240, 270, 288, 30333, 320, 360, 405, 439, 485}, 480, 
. Samvadi Relationship of Swaras. 
Notes---Sa, Ri, Ga, S-Ga, Ma, Pa, Dha, mm, S-Ni. 


(Ma )—Ma, Pa, 0, 0, 0, Sa, Ri, Gia, S-Ga. 
(Pa)— Pa, Dha, Ni. S-Ni, Sa, Ri, 0, 0, 0. 


: 18 Ragas are grouped under this Janak Thata ‘Sindh 
Kafi’. 

Out of the eight Janya Thatas of the Janak Thata 
‘Sindh Kafi’,; two Janya Thatas are used in our Ragas, 
namely ‘Kanada’ and ‘Shuddha Kati’, ‘They are developed 
from the Janak Thata as under i— 

(1) By omitting 30331 S-Ga we get the scale of the 
Janya Thala ‘Kanada’, 21 Ragas are grouped under this 
Janya Thata. 

(2) By omitting 808}1 S-Ga and 455) S-Ni we get the 
scale of the Janya Thala ‘Shuddha Kati’, as already stated 
in chapler VIII. 4 Ragas are grouped under this Janya 
Thata, 

In all 43 Ragas are grouped under the Janak Thaia 
‘Sindh Kafi’ and its two Janya Thatas, 

Note—303}7 S-Ga, which is a sharpened third, is used 
in this scale. The use of 300 Ga will not alfect the Ragas 
grouped under ‘Sindh Kafi’ Thata in any way, 3800 Ga is 
generally used in these Ragas in the ‘avarohi’ (descent), 
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CHAPTER XI. 
(8) Laghu Sa, Ma, Pa Kakli-Antar ‘Uttarayata’ Murchana, 
Modern Name-Thata ‘ Asavari’. 


‘Uttarayata’ Murchana is the third Murchana of Sa- 
Grama starting from the note Dha. By shifting the tonic 
Sa to Dha of Laghu Sa, Ma, Pa Kakli-Antar scale, we get the 
scale of Laghu Sa, Ma, Pa Kakli- Antar “Uttarayata’ 
Murchana, thus 


3 3 
Mmshau—Dha, 2Ni, K-Ni,Sa, 4Ri, 2Ga, A-Ga, Ma, 4Pa, 4Dha, 

Seale— Sa, 2Ri, Ri, Ga, 4Ma,28-Ma,Pa, Dha, 4m, 48a, 
SuuiNoo— 2 4 #6 9 Il 18 1 18 28 
Viniations— 240, 256, 270, 2844, 320, B41}, 360, 379y%y, 4268, 480. 


ewferd'ing: Ratioo— 44 x 433x835 x § xd$x 43h x B24 «x Bx a2 


Samvadi Relationship of Swaras. 
Notes— Sa, Ri Ri, Ga Ma, S-Ma, Pa, Dha, Wi. 


(Ma)— Ma, S-Ma, Pa, Dha, Ni, 0, Sa, 0, Ga 
(Pa)—Pa, 0, 0, Ni, Sa, Ri, Ri, Ga, Ma, 


The above scale of nine swaras is not used in our Ragas. 
By omitting 256 Ri and 3414 S-Ma, we get the scale of our 
modern ‘Asayari’ Thata. 4 Ragas are grouped under this 
Thata. 

In the scale of ‘Asavari’ Thaia 284} Ga, 8797, Dha 
and 4262 Ni are Atikomal swaras. In Laghw Sa, Ma, Pa scale 
the vibrations of Dha are 879¥% instead of 87943. There is 
practically a very minute difference of only two on between 
879g and 87944 Dha. This difference is simply due to 
acourate mathematical calculation. 
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1t 18 incorrect 10 group the Ragas of ‘Darbari’ Thata 
under this ‘Asavari’ scale. In Darbari Thata 288 Ga 884 Dha 
and 432 Ni are Komal swaras, hence the swaras of both the 
Thatas vary considerably (see chapter VII). 





CILAPTER XII 


(9) Laghu Sa, Ma, Pa Kakli-Antar ‘Ashvakranta’ 303} Autar 
Murchana, Modern Name—Thata ‘Toadi’. 


‘Ashvakranta’ is the sixth Murchana of Sa-Grama 
starting from the note Ga. The above Murchana is developed 
by shifting the tonic Sa to 303] Antar-Ga of Laghu 
Sa, Ma, Pa Kakli-Antar Scale, 


In Bharata’s fundamental Shuddha Kakli-Antar scale 
the vibrations of Antar-Ga can occasionally be 3800 or 30344 
as already explained in chapter VI of this second Part, 
Jn Laghu Sa, Ma, Pa Kakli-Antar scale the vibrations of 
Anfar-Ga can occasionally be 303}} or 8033, thus 


3 shrutis 3 shrulis 
i. el aaa | 
Ga, A-Ga, Ma Ga, A-Ga, Ma, 
288, 3033}, 320 288, 3087, 3820, 

aH x HE = ae 1X 81g =p 


The above Murchana starts from 8033 Antar-Ga, thus 
8 shrutis 


ee ae Re fon od jo 

Murchana—A-Ga, Ma, 4 Pa, 4Dha, 2 Ni, K-Ni, Sa, 4 Ri, 2Ga, A-Ga. 
Senlo—Sa, Ri, 4Ga,4Ma,28-Ma, Pa, Dho, 4Ni, 29-Ni, Sa, ¥ 

Shruti Nos.— 1 5 9 ll 18 Id 418 20 2 
Vibrations —240, 25248, 2844, 320, 8414, 360, 379g7, 4262, 455}, 480 


Fiue.Ratioo~ $89 x § x BX}e x]HXPM xg x 1h x He 


[99 | 
Samvadi Relationship of Swaras, 
Notes--Sa, Ri, Ga, Ma, S-Ma, Pa, Dha, Ny S-Ni. 
(Ma)—Ma, 0, Dha, Ni, S-Ni, Sa, Ri, 0, 0. 
(Pa)—Pa,Dha, 0, Sa, 0, 0. Ga. Ma, S-Ma, 


In the above scale 2528§ Ju, 284} Ga, 379z', Dba and 
426% Ni are all Atikomal eae In Laghu Sa, Ma, Pa scale 
the vibrations of Atikomal Ri are 252§% instead of 253}. 
There is practically a very minute difference of only two 
cents between 252% and 253}. This difference is ‘due to 


exact mathematical’ calculation only, as already stated for 
879g and 87943 Dha in the previous chapter. 


As majority of Thatas developed from the above scale 
are the different varieties of ‘Toadi’ Raga, this scale is 
called the modern ‘ Toadi’ Thata, 


The above scale of nine swaras is not used in any of 
our Ragas. Janya Thatas of eight and seven swaras are 
developed from the Janak scale as under +— 


(1) By omitting 341} S-Ma we get ihe scale of ‘Lachari 
Toadi’ Thata. 3 Ragas are grouped under this Thata, 


(2) By omitting 320 Ma and 4263 Ni we get the scale of 
‘Shuddha Toadi’ Thata. 4 Ragas are grouped under this 
Thata. 

(8 By omitting 341} 8-Ma and 455} S-Ni we gel the 
scale of ‘Bilaskhani Toadi’ Thata. 3 Ragas are grouped 
under this Thata, 

It is incorrect to group Ragas of this Thata under 
‘Bhairavi’ Thata, as the latter uses all Komal Swaras, as 
already stated in chapter VIT. 


(4) By omitting 841} S-Ma and 4263 Mi we get the 
scale of ‘Rampur-imat Piloo’ Raga. 
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The popular ‘Piloo’ is a Mishra Raga i.e. a combina~ 
tion of several Ragas, hence it can not be grouped under a 
Thata. The same is the case with the popular Mishra 
Bhairavi and Khait Ragas. : 

Thus from the scale of nine swaras of Laght Sa, Ma, 
Pa Kakli-Antar ‘Ashvakranta’ 8033 Antar Murchana we get 
the scales of our modern Lachari Toadi Thata, Shuddha Toadi 
Thata, Bilaskhani Toadi Thata and Rampur-mat Piloo Raga. 
In all 11 Ragas are grouped under these Thatas. 

Here ends the full description of the three Laghu Sa, | 
Ma, Pa Kakli-Antar Murchanas, which are used in our Ragas, 
Now we will go through the details of two Joada (sz) 
Murclranas, which ave used for the classification of nearly 
45 Ragas sung during sunrise and sunset, 


CHAPTER XIII. 


(10) Shuddha Kakli-Antar ‘Joada-Rajani’ Murchana of 
Sa-Grama, Modern Name—Janak Thata ‘Basant’. 
As already stated in chapter IV of this Part, the scale 
“of Shuddha Kakli-Antar ‘Rajani’ Murchana is our modern 
tundamental scale including Bharata’s Kakli-Nishada and 
Aniny-Gandhara swaras, thus 


Muchona—Ni, 2 1X-Ni, 2Sa, 8Ri, 2Ga, 2A-Ga, 2 Ma, 4Pa, 3 Dha, 2N 
Seale—Sa, 2K, 2Ri, 3@a, 2Ma,28-Ma, 2Pa, 4Dha, 8Ni, 28 


This is the modern scale of Sa-wire from the ‘mairu’ 
(nut) including the traditional Kakli-Ni and Antar-Ga 
swaras (see chart No, 8). 


An octave is divided into two parts. Notes from Sa to 
Ma are called the notes of the first tetrachord (gait), and 
those from Pa to Sa above ave called the noles of the second 
Tetrachord (salt), Joada-Murchanas are developed by 
combining the notes of the first tetrachords of Sa, Ma and 
Pa wires of our stringed instruments. Accordingly, the 
notes of the first tetrachord of the above scale of Sa-wire 
will be ag follows —~ 
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Swarns— Sa, ‘Ri, Ri, Ga, Ma. 
Shruti Nos.— 2 4 7 9 
Vibrations— 240, 256, 270, 3800, 320. 


270 Chatushratik Ri is not used in any of the Ragas 
sung during the last part of the day and night, hence by 
omiiting it the above scale of the first tetrachord of Sa-wire 
will be 240 Sa, 256 Ri, 300 Ga, 320 Ma, 


; Now according to this scale of Sa-wire, the swaras of 
the first tetrachord on Ma and Pa wires will be as under:— 


(Sa-wire) Swaras— Sa, Ri, Ga, Ma, 
Vibrations—240, 256, 300, 320. 

( Ma-wire ) Swaras— Ma, S-Ma, Dha, Ni. 
Vibrations—320, 341}, 400, 4262. . 

(Pa-wire) Swaras— Pa, Dha, Ni, Sa, 
Vibrations—360, 884, 450, 480. 


By arranging all the above swaras in order of pitch the 
scale of Shuddha Kakli-Antar ‘Joada-Rajani?’ Murchana will 
be as under :-— 


‘Sa, Ri, Ga, Ma, S-Ma, Pa, Dha Dha, Ni, Ni, Sa, 
240, 256, 800, 820, 341}, 360, 384, 400, 4268, 450, 480. 


In all there are ten swaras in the scale, Asa rule there 
can not be more than nine swaras in a Thata, hence by 
omitting one swara 4263 Ni we get the scale of the modern 


Janak Thata ‘Basant’, thus. 
Scale of Janak Thata ‘ Basant’. : 
Senle— Sa, Ri, Ga, Ma, §8-Ma, Pa, Dha, Dha, Ni, Sa. 
Shruti Nos.— 2 4% 4g Il 138 15 16 20 22, 
Vibrations—240, 256, 300, 320, $414, 360, 384, 400, 450, 480, 
In this scale 256 Ri and 384Dha are Komal swaras. 
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Samvadi Reldtionship of Swaras. 
Notes— Sa, &, Ga, Ma, S-Ma, Pa, Din, Dha, Ni 
(Ma)— Ma, S-Ma, Dha, 0, 0, Sa, Ri, 0, Ga. 
(Paj— Pa, Dh, Ni, Sa, Ri, 0, 0, Ga, 0, 


3 Ragas are grouped under this Janak Thata. 


Out of the eight Janya Thatas of this Janak Thata 
‘Basant’ four Janya Thatas are used in our Ragas, namely 
(1) Purvi, (2) Shree, (8) Panchama and (4) Purva Kalyan, 
They are developed from the Janak Thata ‘ Basant’ as 
under :— 


(1) By omitting 400 Dha we get the scale of Janya 
Thata ‘Purvi’. 8 Ragas are grouped under this Janya 
Thata, 


(2) By omitting 3820 Ma and 400 Dha we get the scale 


of Janya Thata ‘Shree’, 11 Ragas are grouped under thig 
Janya hata, 


(3) By omitting 384 Dha we get the scale of Janya Thata 
‘Panchama’, 7 Ragas ave grouped under this Janya hata, 


This Panchama Thata can also be developed from the 
Shuddha Kakli-Antar ‘Margi’ Murchana of Ma-Grama. 
Té is the fifth Murchana of Ma-Grama, developed by shifting 
the tonie Sa to Ni of the Shuddha Kakli-Antar seale of the 
Ma-Grama, thus 


Muchann— Ni, 2K-Ni, 2Sa, 3Ri, 2Ga, 2A-Ga, 2Ma, 3Pa, 1Dha,2Nig 

Senle— Sa, 22, 2Ri,3Ga, 2Ma,28-Ma, 2Pa, 8Dha, 4Ni, 254 
Shruti Nos,— 2 4 7 9 il 18 16 20 28 
Vibrations—240, 256, 270, 800, 320, 8113, 360, 400, 480, 480,. 
“wae: Rationm ¢ x HEX AE x TE x Tg x Foe x Ae x ox [eed 


, 
F 
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As stated in chapter IV, the Shuddha Kakli-Antar 
‘Rajani’ Murchana of Sa-Grama is the modern fundamental 
scale of Sa-Grama including Bharata’s Kakli-Ni and Antar- 
Ga. This Shuddha Kakli-Antar ‘Margi’ Murchana of 
Ma-Grama is the Modern scale of Ma-Grama including both 
the Kakli-Antar swaras of Bharata, By omitting 270 
Chatushrutik Ri from this modern Ma-Grama Kakli-Antar 
scale we get the scale of ‘Panchama’ Thata. 


(4) By omitting 320 Ma and 884 Dha we get the scale 
of Janya Thata ‘Purva Kalyan’, 6 Ragas are grouped under 
this Janya Thata, 

Tn all 80 Ragas are grouped under the Janak Thata 
‘Basant’ and its four Janya Thatas. 

Note—In the scale of Janak Thata ‘Basant’ there is a 
Shruti Antar (and not a Swarantar) of 3} between 384 Dha 
and 400 Dha. This discrepancy in the Raga scale is due to 
the development of the scale from a Joada-Murchana. 
Musicians generally use 400 Tivra Dha in the arohi (ascent) 
and 884 Komal Dha in the ayarohi (descent), Sometimes 
only 884 Komal Dha is used in this ‘Basant’ Raga, Ii 
should be borne in mind that both the Komal 384 Dha 
and Tivra 400 Dha can not oceur consecutively (come one 
after the other) in this Raga. 
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CHAPTER XIV. 
(11) Shuddha Kakli-Antar ‘Joada—Rajani’ 
455} Kakli Murchana of Sa-Grama, 
(Thatas of Ragas sung during Sun-rise), 

This Joada-Murchana is developed by shifting the 
tonic Sa to 455} Kakli-Ni of the first tetvachord of the octave 
of Sa-wire, thus 

Murchana—K-Ni, 98a, 8 Ri, 2Ga, 2 A-Ga, 
Seolo— Sa, 2 Ri, 3 Ga, 2 Ga, 2 Ma. 
Vibrations— 240, 253%, 2811, 300, 3820, 
Frac; Ratios— yap x ep x 4g x df= $s 
281} Ga of the scale is not used in any of the Ragas 


sung during sun-rise, hence by omitting it the scale of the 
first. telrachord of the octave of Sa-wire will be 240 Sa, 
2584 Ki, 800 Ga, 320 Ma, 

Now according to this scale of Sa-wire the swaras of 
the first tetrachord on Ma and Pa wires will be as under :— 

(Sa-Wire) Swaras—Sa, Ri, Ga, Ma. 

Vibrations—210, 2531, 300, 320. 
(Ma- Wire) Swaras—Ma, Ma, Dha, Ni, 
Vibrations—820, 3374, 400, 4262, 
(Pa-Wire) Swaras— Pa, Dha, Ni, Sa, 
Vibrations—360, 37943, 450, 480, 

By arranging all the above swaras in order of pitch the 
scale of Shuddha Kakli-Antar ‘Joada Rajani’ 455) Kakli 
Murchana will be as under :— 

Sa, Hi, Ga, Ma, Ma, Pa, Die, Dha, mi, Ni, Sa, 
240, 2534, 300, 820, 3873, 360, 87911, 400, 4262, 450, 480 
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In ihis scale 2533 Ri, 87914 Dha and 4263 Ni are 


Atikomal swaras, while in 1 Janak Thata ‘Basant’ and in all 
its Janya Thatas 256 Ri and 384 Dha were Komal swaras, 


ag stated in the previous chapter. 

All vagas sung during sun-tise have ‘karuna raga’ 
(compassion sentiment), hence Atikomal swaras are used in 
these Ragas. All Ragas grouped under ‘Toadi’ and 
‘Asavari’ Thatas are alike sung during the first part of the 
day. They have also ‘karuna rasa’, hence they too use 
Atikomal swaras. In Indian music each Raga is connected 
with a special mood or passion. It is, therefore, fitting that 
each should follow a well-ordered plan in its assogiation 
with seasons and appropriate hours of day and night, It 
must always be remembered that in Indian melodies the 
mood or flavour is of primal importance ; and so many things, 
which appear to the West to be merely fanciful, are impor- 
tant factors for the music of the East. The root meaning of 
Raga is ‘Passion’, and from times immemorial each Raga 
has been associated with particular passions and emotions. 
This very fact of putting passion into music means that 
particular notes will be taken rather flatter or sharper atone 
time than at another. The law is there of course to be 
obeyed as perfectly as possible. This matter has been fully 
explained in chapter XVI of Part I. 

There are ten swaras in the above scale. By omitting 
400 Dha we get the scale of Janak Thata ‘Ramkali’ of nine 
awaras, thas 

Scale of Janak Thata ‘Ramkali’. 


Seale—Sa, Bi, Ga, Ma, Ma, Pa, Dh i, Ni, Sa 
trait Noa. 2 7 +9 Wd i 1 18 90 9 
Tibrations—240, 2534, 300, 320, 3373, 360, 87934, 4262, 450, 480 

Samvadi Relationship of Swaras, 

Notes---Sa, Ri, Ga, Ma, Ma, Pa, Dha, Ni Ni. 

(Ma)—Ma, Ma, 0, i, Ni, Sa, Ri, 0, Ga, 

(Pa)—Pa, Dh, Ni, Sa, Ri, 0, 0, Ma, Ma, 





{106} 


3 Ragas are grouped under this Janak Thaia. 


Only one Janya Thata of Janak Thaia ‘Ramkali’ is 
used in Ragas. Ibis called Janye Thata ‘Bhairava’, ‘This 
Janya Thata is developed by omitting 3374 Ma from the 
Janak Thata, 9 Ragas are grouped under this Janya Thata, 


Scale of Thata ‘Anand Bhairava’. 


This scale is developed by omitting 3371 Ma and 
37914 Dha from the scale of Shuddha Kakli-Antar ‘ Jaoda- 
Rajani’ 455} Kakli Murchana, thus 


Seule~Sa, Ri, Ga, Ma, Pa, Dha, Ni, Ni, Sa, 
Shnuti Nos— 2 7 9 13 16 18 20 22 
Vibratione—240, 2583, 800, 320, 360, 400, 4268, 450, 480 


In this scale 400 Tivra Dha is used. It stands in 
samvadi relationship with 800 Tivra Ga. Samvadi relaiion- 
ship of all the other swaras is just the same ay staled above 
in Janak Thata ‘Ramkali’, Only 2 Ragas are grouped 
under this scale, 


Scale of Raga ‘Saurashtra’, 
This scale is developed by omitting 887} Ma and 
4263 Ni from the scale of Shuddha Kakli-Antar ‘Joada- 
Rajani’ 455} Kakli Murchana, thug 


Sole—Sa, Ri, Ga, Ma, Pa, Dh, Dba, Ni, Sa, 
Shruti Nos, — 2 7 9 13 15 16 20 22 
Vibations—240, 253}, 300, 820, 360, 37933, 400, 450, 480. 
Tn all 15 Ragas are grouped under this Shuddha 
Kakli-Antar ‘ Joada-Rajani’ 4654 Kakli Murchana i.e. the 
scale of all Ragas sung during sun-rise, In these Ragas 820 


Komal Ma has prominence over 337} Tivratar Ma, The 
reverse is the case in Ragas sung during sunset. 
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Here ends the full description of the ivadilional eleven 
Murchanas under which the modern Thatas and about 170 
Ragas, that are in general use to-day, are grouped. A 
detailed chart of the classification of all these Ragas with 
their correct Vadi and Samvadi swarag is annexed herewith, 
which will be of great help to all the students of Indian 
music for learning the accurate pitch and samyadi relation- 
Ship of their notes. Many more Ragas can be grouped 
under these eleven Murchanas, but unfortunately they have 
passed away into oblivion owing to long disuse, 


Detailed theories and Lakshana-songs of Ragas are 
given in author’s Hindi book ‘Raga Lakshana-Geet Malika’ 
in two parts, - 





(Chart. No. 12) 
22 Notes of the Shruti-Scale and their use in the Modern 170 Ragas, 





"Notes. Thatas of Ragas, | Notes. Thatas of Ragas, 
240 Sa} Common Tonic, 3413 S-Ma | General uso. 
25288 Ri Toadi, 360 Pa | General use, 
263% Ri | Thatas of sunrise, 879g Dha| Toadi, Asavati, etc, 


266 Ri | Bhairavi, Multani, otc,|| 37912 Din | Thatas of sunrige, 
2665 Ri | Bageshriand Deshkar.|| 3g4 Die Bhairavi, Darbari, oto, 





270 Ri | General use, 400 Dha General use. 
284% Ga | Asavari, Toadi, etc, 405 Dha |Sindh Kati, Bihaga,eto, 
288 Ga | Kafi, Bhairavi, etc, 4265 Ni Kedara, Bageshri, eto, 
"800 Ga | General use, 482 Ni Kafi, Bhairavi, etc. , 
30337 8-Ga| Sindh Kati, 450 Ni) Bihaga, Shankra, eto, 


320 Ma | General use, 


Ma 4553 S-Ni 
3373 Ma | Ramkali, 


Kedara, Toadi, etc, 
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